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NIAGARA. 


Pror. Rowand, the well-known American physicist, has 
been awarded the balance of $9,000 paid for a report de- 
livered by him to the Cataract Construction Company. The 
case, which possesses unusual interest, was decided in Court 
by a jury. The evidence throws a vivid light upon the 
origin of the Niagara plans, and reveals some interesting 
features in the consulting engineering profession as carried 
on by professors. It appears that Prof. Rowland was con- 
sulted by the Cataract Company, and sent in a report upon 
which he alleged he had spent seven hours a day during six 
months, and for this work he sent in a bill amounting to 
$10,000. The company paid him $3,500 dollars, which they 
considered enough for the work done; but Prof. Rowland 
then intimated that his first bill was a mistake, as he had 
charged too little, and thereupon sent in a charge for $30,000. 
The jury awarded $5,500 dollars, the unpaid balance of 
$9,000, thus declaring the professor was entitled to be paid 
for his work. This decision does not, however, settle the 
questions as to who originated the Niagara plans as now 
adopted by the company. Prof. Forbes, who appeared for 
the defence, testified that the whole scheme had been drawn 
up and decided upon before he saw Prof. Rowland’s plans. 
Prof. Rowland claims that the scheme submitted by him, 
and his report, are those accepted ; while the Westinghouse 
Company claim that the designs and details originated with 
their own engineers. We have already in our previous 
articles expressed a hope that the Construction Company 
would publish an authentic history of the Niagara plans, 
and now such a publication is absolutely necessary to put 
an end to what is anything but a pleasant phase in engineer- 
ing etiquette. . 

The testimony given at the trial reveals some leading 
facts in the history of the proceedings. In 1889 the subject 
was first broached, but at that time it was considered im- 
possible to transmit the power to Buffalo by either one cur- 
rent or another. In 1890 a consultative committee, 
grandiloquently self-styled the Niagara International Com- 
mission, was formed, consisting of Lord Kelvin, Dr. Coleman 
Sellars, Prof. Mascart and Colonel Turrettini, with Prof. 
Unwin as secretary. This commission was to examine plans 
and award prizes; 26 plans were examined, and some use 
was made of 14 of them. Lord Kelvin received £500, 
Mascart, Turrettini and Unwin received each £400, Cole- 
man Sellars being at the time paid at the rate of $12,000 
a year. It is not stated whether anything was paid for the 
14 plans made use of; presumably nothing was disbursed 
on that account. Two second prizes were awarded, but no 
first prizes; other experts and professors were paid for 
reports, amongst them being Dr. John Hopkinson, who 
stated that his charges were three guineas an hour 
for such work, so his little bill came to $250. Prof. 
Norton charged $250, Prof. Fleming £10 for a report, 
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and Prof. Forbes is stated to be receiving $400 a month as 
expenses and salary, so it will be gathered from these figures 
that Prof. Rowland has made by far the biggest haul out of 
this most extraordinary business. 

If there is wisdom in a multitude of counsellors, the 
Cataract Construction Company have most certainly made 
every endeavour to obtain it, regardless of expense. These 
advisers have, however, been all drawn from the same class, 
with only one or two exceptions, a class of theorists and un- 
practical men, and it is simply astounding to discover that 
none of the engineers engaged actually in the designing and 
constructing of the class of machinery required by the 
company, have been consulted. The company seems to have 
pinned its faith to professors, for what reasons we cannot 
conceive, but we are curious to know, and by this date the 
company wil] be quite in a position to tell us, just what they 
got for the money spent on these gentlemen ; the reports 
received, for the money spent, would be of vast interest and 
would well repay publication. It will be a strange com- 
mentary on the whole proceedings if, after all, it turns 
out that the Tesla system of the Westinghouse Company has 
been adopted en bloc, and that the plans finally adopted have 
been originated by the engineers of that company, the dearly 
bought plans of the professors being consigned to the 
oblivion of the waste paper basket. Dr. Scllars testified 
that Prof. Forbes had all along advocated alternating current 
systems, and that the present apparatus was designed by 
himself and Prof. Forbes, and that it was totally different 
from that described in Prof. Rowland’s report, and a model 
of the dynamo as designed by Forbes and Sellars was ex- 
hibited in Court, showing it to be as they stated. 

From the testimony it would appear that there is a dis- 
tinction recognised between an “expert” and an “ expert 
witness.” The valuable qualifications of the “ expert 
witness ” consist not so much in the possession of actual 
scientific knowledge, as in his ability to bring out the strong 
points on his own side of the case, and in dodging the weak 
ones. The “expert” is a man devoid of this ability, but 
thoroughly acquainted with the science of the subject ; but 
he is not of much use in the witness-box. 

The matter is not ended, as an appeal lias been notified ; 
but so far as it has gone it will be seen that although the 
proceedings throw a side light on men of learning and cul- 
ture, where money matters are concerned, the Cataract Com- 
pany have paid liberally for information which they 
imagined was valuable for their purposes. We are afraid, 
however, that much of their liberality has been misplaced, 
just as we feel certain that Lord Kelvin, and some others 
whose names are associated with this scheme, would never 
have countenanced it, had they been aware that the electric 
transmission of power from Niagara was but a sprat to 
catch a mackerel. 


ENGINES AND DYNAMOS. 


Mtcn has been written about the various combinations 
of engines and dynamos, and yet much remains to be 
done. It is quite natural to find considerable difference 
of opinion in regard to the various combinations, for 


engineers are not agreed upon the primary question as to 
what essential features a steam engine and dynamo combina- 
tion should possess. One engineer thinks low speed the first 
essential ; another advocates high speed ; another considers 
the floor space occupied as of the utmost importance. The coal 
bill is the only thing another one imagines is of any account, 
and soon, and doubtless these divergent opinions will be held 
as long as engines and dynamos are used to generate 
current. 

In choosing an engine for driving a dynamo, the engineer 
must consider many things with respect to the circumstances 
of the particular installation for which the engine and 
dynamo is to be ordered. 

The questions are usually divided up into a few important 
ones. First, direct or gear driving, geared driving involving 
the use of ropes, belts, pulleys, and shafting. On this ques- 
tion there is no doubt whatever. Direct driving is voted by 
a large majority as the correct thing; it has the advantage 
in every respect ; it is cheaper in first cost, occupies less 
space, runs cheaper, safer, and at less maintenance cost. 

The only drawback to direct driving is that it sometimes 
requires a large dynamo, that is, when a slow speed engine is 
used driving direct. Direct driving is, however, almost 
universally employed with quick speed engines running from 
250 to 20,000 revolutions per minute, ordinary engines at 
the lower rate, and steam turbines at the higher. On this 
point of revolutions per minute, we may venture to express 
our opinion that too much importance is attached to it, 
some electricians looking upon all rates of revolution 
above a certain rate as being too high. This is a mistake, 
10,000 may be too high for an ordinary engine, but it is 
none too high for a steam turbine, and it is quite as easy to 
design a dynamo for a speed of 10,000 as for a speed of 
1,000, and have it equally durable and efficient at both speeds. 

Direct driving means speeds greater on the engine than 
that usually required on engines used for other purposes, and 
the question naturally arises, what form of engine is best 
suited for quick speeds? For the highest speeds—those over 
1,000—the only engine is the steam turbine; and that 
engine has, we believe, a great future before it. 

For medium speeds, we have the vertical inverted cylinder 
engines running at from 200 to 600 revolutions ; these have 
been brought to great perfection in both types—the double- 
acting engine and the single-acting engine—and just at pre- 
sent the question as to which is the best of the two is being 
discussed in our columns. We rather think the single- 
acting engine has proved the better of the two, but we are 
open to be corrected on this point; at any rate, from figures 
given, we find that the single-acting engine is running the 
greater number of H.Ps. in central stations in this country. 
That, however, we do not take as absolute proof of the 
superiority of the single-acting engine for the purpose. A 
majority of the single-acting engines in central stations in 
England and Scotland have been put in on the advice of one 
consulting engineer, so that the number in use is no criterion 
of the general opinion among other engineers regarding their 
employment for central stations. 

Still, there can be no gainsaying that Willans in this 
country, and Westinghouse in America, have made a won- 
derfully perfect engine of the single-acting type. These 
engineers, at an early date, produced a motor to meet the 
requirements of electricians, while other engineers were 
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looking to the electricians to make dynamos to suit their 
engines, 

The advocates of the double-acting direct driving engine 
have to explain away the fact that the single-acting engines 
of Willans, Westinghouse, Chandler, and a few minor 
makers, run between them about 75 per cent. of the electric 
lighting in this country and in America. 

Gas engines have been tried coupled direct, but uot with 
much success ; the speed has been too low; gas motors are 
mostly single-acting, and could be run up to much higher 
speeds if built on the same lines as quick speed steam 
engines, but many gas engine designers do not seem to be able 
to get away from the horizontal type with the absurd over- 
hanging cylinder. Why they did not design a vertical in- 
verted cylinder engine is an unexplained mystery. Recently, 
we believe, one maker has brought out one of this design, 
which has been made in small sizes. 

Water turbines are usually coupled direct when used for 
dynamo driving. For this purpose the Vortex turbine, in- 
vented by the late Prof. James Thomson, brother of Lord 
Kelvin, has many advantages, and is used to a very large 
extent on this side, while in America the exceedingly simple 
Pelton wheel is largely employed. 

Wind engines or wheels have been studied for some years 
by Prof. Blyth, of Glasgow, and we believe he has obtained 
some encouraging results, using a wheel made up like 
Robinson’s anemometer on a large scale. The axis of this 
wheel is vertical ; the wheel does not, therefore, require 
shifting as the wind shifts, like an ordinary windmill wheel, 
and it does not race dangerously in a gale. Using accumu- 
lators and a dynamo which runs at variable speeds, such a 
wheel could be left for long periods to itself. 

We hope the discussion on the steam engine question will 
bring forth some definite results, and tend to settle some of 
the contested points between the advocates of the single- 
acting and double-acting engine. 

The question of direct versus gear driving is also open to 
discussion, but we think the arguments in favour of direct 
driving are quite conclusive. Rope driving is resorted to 
for the purpose of getting up speed on the dynamo, but it is 
better to compromise and use a direct driven dynamo at less 
speed, coupled to an engine at a higher speed. 


niceties SpeciaL interest has of late attached 
mue“® to the problem of shielding magnetic 
forces by means of iron screens, and amongst other instances 
where it has been successfully solved may be noted the 
protection of the absolute magnetic instruments at Green- 
wich from the disturbances due toa dynamo. In this case 
external space was protected against magnetic forces pro- 
duced inside the enclosure. The converse, however, is 
Sometimes adopted, and, as in Lord Kelvin’s marine 
galvanometer, instruments are enclosed in iron and thus pro- 
tected against external magnetic influence. In the particular 
case when the iron shields are spherical shells, the method of 
attacking the mathematical problem involved is well known. 
Maxwell gives the working in the case of an internal space pro- 
tected by a single shell, and also discusses the precisely analo- 
gous problem of the flow of currents interrupted by shells of 
different conductivity from the rest. There are, however, a 
number of facts of some importance which are not generally 
known, and these are dealt with by Prof. Riicker at great 
length in the Phil. Mag. for January. The principal point 


to which attention is directed is the calculation of the 
advantage gained by lamination, that is, by using shields 
separated by air-gaps, instead of a continuous mass of iron. 
That lamination would be useful might be foreseen by the 
aid of the hydro-dynamical analogue to the magnetic field. 
If we suppose sources and sinks of equal power to be placed 
within an enclosure, we may weaken the flow outside, either 
by making the enclosure, or part of it, very permeable, or by 
making the bounding surface very impermeable. In like 
manner in the magnetic problem there are two ways of 
reducing the internal field, namely, by enclosing the central 
region by shells of greater, or by shells of less permeability 
than the surrounding space. Although, in practice we 
cannot use any material of less permeability than air, we can 
introduce into an iron shell layers of material less permeable 
than itself. These may tend to reduce the external field by 
preventing, as it were, the force from penetrating to the 
external shell. This analogy has long suggested that 
laminated shells, in which both the permeability of the iron 
and the relative impermeability of other materials are 
utilised, may be the most effective shields ; and we are thus 
led to enquire which is the best arrangement that can be 
made under specified conditions as to the magnitude of the 
space at our disposal, or as to the weight of the shielding 
material used. The answer to this question is supplied by 
the mathematical discussion in Prof. Riicker’s paper. As 
the formule are somewhat heavy he confines himself to the 
consideration of shells formed of the same material and 
separated by air-gaps. The second problem to which Prof. 
Riicker calls attention is that which defines the relations 
between the shielding exerted by a number of concentric 
shells (1) on the external space when the magnetic forces are 
produced within the shells; and (2) on the enclosed space 
when the magnetic forces are produced outside. A full 
discussion of this is given. The whole investigation is 
subject to three limitations, viz.: 1. To concentric shells ; 
2. To cases in which the equi-potential surfaces are surfaces 
of revolution about a line through the common centre of the 
shells ; 3. To the case in which the permeability of each 
shell is constant. As regards the first two of these, the 
conclusions arrived at are capable of generalisation in such a 
way as to enable a better approach to be made to good 
shielding arrangements than would be the case if the results 
of the discussion in the simple case of spherical shells were 
unknown. The third limitation, no doubt, affects the 
applicability of the formule to practice ; but in spite of this 
Prof. Riicker ventures to think that they afford some useful 
guidance, and that, at all events, they help to put the 
practical problem in definite terms. Prof. Riicker’s paper 
was originally read before the Physical Society a few weeks 
ago, and is now reprinted in the Philosophical Magazine : 
here it occupies upwards of 30 pages, which will amply 
repay careful study. 


THE theoretical investigations of Messrs. 
Bedell and Crehore into the question of 
the alternate current transformer have been recently put to 
the test of experiment by the former. A transformer was 
made with a magnetic circuit whose reluctance could be 
varied between certain limits, and an investigation was 
entered into on the lines of their previous paper. The 
curves got from these are very much like those arrived at 
theoretically under the assumption of sine currents and 
E.M.Fs. and constant induction co-efficients, so that it would 
appear that with ordinary transformer inductions, the above 
assumptions are sufficient for a first approximation in the 
mathematical treatment of iron-cored transformers as well 
us those with air cores. 


Transformers. 


der 
ive { 
le- 
re- | 
ng j 
le- 
ire 
res 
he 
he 
3 
A 
in 
n 
ir 
is 
\- i 
e 
e t 
e 
| 


140 THE ELECTRICAL REVIEW. 


[Vol. 34. No. 846, Fepruary 9, 1894. 


HOW NOT TO DO IT. 


THERE may be wisdom in a multitude of counsellors, but the 
advantage ascribed to numbers and variety is certainly 
absent if applied to the plant of a street railway, and 
although such a misapplied precept may delight the critic, it 
is not conducive to secure the desirable degree of safety. 

A certain street railway plant, which is described by Mr. 
J.B. Cahoon in a recent number of the Flecfrical World, 
of New York, furnishes an illustration. 

If a firm of carriers were trying to utilise for the purposes 
of their business a stud composed of a number of light and 
heavy horses, intermingled for the sake of still greater variety 
with a few mules and asses, all intended—it must be under- 
stood—for the same class of work, the wisdom of such a 
policy, and the probable results, may be expected to stand 
on about a par with those prevailing in the case of the street 
railway depicted in the above article. 

The original plant, which consisted of engines of 200 H.P., 
boilers of 500 H.P., and generators for 160 units, was 
evidently not enough for the satisfactory and reliable work- 
ing of 20 motor cars, for although 10 H.P. may be considered 
sufficient, under normal conditions of the road, on a prac- 
tically level track, such as the line under consideration 
presents, yet no provision is made either for the excess of 
power required in the case of several cars starting simulta- 
neously, or what is more important still, for part of the 
machinery being disabled or under repair. 

Electrical engineers agree that with 20 motor cars running, 
the plant, including surplus, should comprise 20 to 25 H.P. 
per car, or 400 to 500 H.P. in all. 

At the end of the year the number of motor cars was 
increased to 40, and the plant at the generating station now 
affords a vivid picture of variety. The original 200 H.P. 
engines were of the Westinghouse make and non-condensing. 
The new additions comprise a Cooper-Corliss tandem com- 
pound condensing engine of 380 H.P., and two 350-H.P. 
tandem compound condensing Buckeye engines. There were 
also in the first instance four 125 H.P. boilers fitted with 
mechanical stokers. To this were added three horizontal 
boilers of 100 H.P. each, and two Manning upright boilers 
of 250 H.P. each, besides one 1,000 H.P. Worthington jet 
condenser, and one 1,000 H.P. Hall’s live steam purifier. 
As for pumps, we have one Epping boiler feed pump, one 
Blake duplex boiler feed pump, one Worthington duplex 
pump, one Hancock inspirator, and one Metropolitan inspi- 
rator. 

The electrical equipment consists in addition to the two 
original Rae generators of 80 units each, of two Edison gene- 
rators of 150 units each, one Westinghouse generator of 300 
units, and of a 1,000-light alternator, and a 50-light 2,000 
candle-power machine, the last two for the lighting of the 
power station, car sheds, &c. 

Summing up, the total horse-power of the engines is 1,280, 
the aggregate of five engines representing three different 
types ; the boiler power amounts to 1,300, the aggregate of 
nine boilers representing, also, three different types ; and the 
generator power to 840 units, the aggregate of seven dynamos 
and five different types. The average daily output required 
for running the 40 cars is given as 400 amperes, but no 
mention is made of the voltage, which we assume to be about 
500; there are, of course, the usual fluctuations, rising for 
short periods to double the normal output. That the me- 
chanical stokers should fail to work satisfactorily, owing to 
the underpaid firemen not taking kindly to them, can hardly 
be constituted into a charge against the former, but with the 
existing arrangement of feed water and the manner of firing, 
boilers priming badly necessitating a further complicated ar- 
rangement, it is not surprising that the consumption of fuel 
should be excessive, amounting to 5°47 lbs. of good steam 
coal per horse-power hour. 

To form what may be called by courtesy a duplicate plant, 
recourse was had to a most elaborate but less simple or reliable 
arrangement of shafts, countershafts, and belting. The task 
to so arrange the different types that they should be inter- 
changeable must, indeed, have been a difficult one. 

Altogether, from the description of our contemporary, it 
appears that this is one of those installations which may serve 
as a warning, showing how things should not be done. 

The first class electrical engineer whose services it is anti- 


cipated might save the property from bankruptcy, will find 
all his work cut out for him; one of the greatest difficulties 
in such cases consists in convincing the proprietors that the 
greater part of the existing multifarious plant must be disposed 
of at a heavy sacrifice to make room for its more efficient and 
more uniform successors. 


THE CAPACITY OF LOOPED CABLES. 


By ROLLO APPLEYARD. 


“THE capacity of a loop formed of two equal cables, no 
‘earth’ being used, is half that of one of the cables using 
an earth return.” This relation is, perhaps, self-evident ; 
the following considerations may, however, be of interest to 
those who have not proved its accuracy for themselves. 

The capacity of a cable is generally tested with the distant 
end insulated ; when fully charged, under these conditions, 
the potential throughout the entire length is uniform. In 
actual working the further end is not insulated, but is con- 
nected through conducting apparatus, either to earth, or bya 
return loop, to the sending station ; in place of the uniform 
potential, there is now a steady fall from end to end. Con- 
sequently, the static charge given to a cable during the 
ordinary capacity test, is twice the static charge held by the 
same cable when a battery of equal P.D. to the testing 
battery is sending a steady current through the cable. Neg- 
lecting all resistances except the cable conductor, the two 
cases are represented in figs. 1 and 2. 


Fie. 1. 
=... 


Fia. 2. 


In both conditions the capacity of the cable ix, of course, 
the same ; but the actual static charge has to be determined 
from the mean potential along the conductor, a, 8 ; which 


in the first case is v,and in the second A The correspond- 


ing charges are, respectively, kv, and K ~; Kk being the 


capacity of the cable. = —* 

Apart from all difficulties of magnetic induction, it is clear 
that the arrangement shown in fig. 2 cannot properly be re- 
placed or exemplified by a simple condenser ; a rough com- 
parison may, however, be made between such a cable and a 
condenser having its plates connected by a specially wound 
compensating coil, as shown in fig. 3. 
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The P.D. between the two plates must be taken as 
.° Other things being equal, the capacity of such a con- 


denser would still be inversely proportional to the distance 


between the opposed plates. 
Consider, now, the practical case of a loop formed of two 
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equal cables, connected together at the distant end, no earth 
being used. This is represented in fig. 4. The sheathing 
wires and water are shown diagrammatically by r, k, which 
may be supposed to have any thickness whatever, or may take 
any form ; the only condition being that the two conductors, 
+ and G, must be everywhere separated from &, E, by a dis- 


E 
EEE 


Fie 4. 


tance equal to the thickness of the dielectric of the cable. 
Or E, Ek, may be removed altogether ; the cores would then 
lie in contact throughout their entire length. From this it 
is evident that, in the case of looped cables, the water and 
sheathing is simply a conducting go-hetween, filling up the 
space between the two dielectrics, thus keeping the capacity 
constant whatever may be the relative distances or positions 
of the two cables in the water, the essential condenser action 
occurring between the two copper conductors. This is 
analogous to the condenser shown in fig. 5, where the 


i. 


sheathing wires are represented by a conducting sheet inter- 
posed between the two plates. So long as the dielectric 
thickness in such a condenser remains. constant, any change 
whatever can be made in the form or thickness of the inter- 
posed conductor, :, 2, without affecting the capacity of the 
arrangement. 

As regards capacity, the case given in fig. 2 is different to 
that of fig. 4 only in the thickness of dielectric separating 
the effective conductors (which in fig. 2 are wire and earth, 
and in fig. 4 wire and wire); and since in the second case 
this thickness is double that of the first, the capacity of the 
loop formed of the two equal cables, no earth being used, 
is half that of one of the cables using an earth return. The 
resistance of the looped arrangement is, of course, double that 
of the single wire and earth, which makes the “ k R” equal 
for both systems. 


RELATIVE COSTS OF DISTRIBUTION BY 
DIFFERENT ELECTRICAL SYSTEMS WITH 
THE SAME EFFECTIVE OR MAXIMUM 
E.M.F.* 


By A. E. KENNELLY. 


Ix Mr. Weaver’s interesting article upon this subject, 
uppearing inthe Lectrical World for January 13th, page 48,t 
two of the conclusions reached appear open to some modifica- 
tion. 

1. In the deduction by aid of figs. 5,6 and 7, that the 
triphase and diphase systems require equal weights of con- 
ductor when equal effective delivery pressures are em- 
ployed, it is evident that this applies only to the delta 
triphase system. If the diagram of a y triphase sys- 
tem be exchanged for fig. 7, the effective pressures, as 
measured at the lamps, will be the same as before, but the 
current in each main conductor will be 2 ampéres instead 
of 2 v3. 

This arrangement will cause the delivery to the six lamps 
to be accompanied by a loss in the mainsof 3 x 2 x 2=12 


* We are indebted to the editor of the N.Y. Electrical World for 
advance proofs of this communication. 
Exxcrricat Review, January 26th, 1894. 


watts, introducing, therefore, a saving of 75 per cent. in the 
copper needed for simple alternating current distribution. 

On the basis of maximum E.M.F. between conductors this 
difference between the A and y varieties of the triphase 
system does not appear. 

2. There appears to be a flaw, although from a practical 
point of view an insignificant one, in the result quoted in 
Mr. Weaver’s article for the diphase system. Fig. 6, page 48, 
represents three equal wires carrying three currents that are 
not all equal in strength. From the examination of any 
exaggerated case of this nature, it becomes evident that the 
purposes of economy can best be served by apportioning the 
total copper unequally among unequal currents. In this 
case, suppose each wire to weigh 100 lbs., making 300 lbs. 
total weight. Then it follows arithmetically that the most 
economical division of this copper gives 87°9 lbs. to each 
outside conductor (resistance 1°138 ohm), and the balance of 
124°2 lbs. to the return wire (resistance 0°805 ohm). The 
loss in delivery will now be 2 x 3 x 3 xX 1138 + 
(38 4 2)? x 0805 = 34°97 watts, instead of 36, making the 
relative copper expenditure 291 lbs. instead of 300. This 
appears to agree with Mr. Kapp’s estimate. 

Summing up, then, on the basis of Mr. Weaver’s results, 
with the above slight modifications, we have for the re- 
lative loss of energy in the same weight of conductor on 
the different systems, or for the relative expenditure of 
copper for the same loss in transmission by the different 
systems :— 
. On basis of equal 
Effective Maximum 
E.M.F. 
at translating between 


device conductors. 
Continuous current metallic circuit 100 100 
Simple alternating current (metallic 
circuit) ... i00 200 
Diphase with common return wire.. 73 291 
Triphase, ¥ system ... eee ose 25 150 
Triphase \ system ... 75 150 


To these may be added other well-known systems for the 
sake of comparison :— 
On basis of equal 
Effective Maximum 
ME 
between 
device. conductors. 
Continuous current three-wire, 
allowing 60 per cent. of outside 
copper to neutral wire... 32°5 
Five-wire continuous current sys- 
tem, allowing also 60 per cent. 
of outside copper to inside wires.. 11°9 


THE SAVING OF COPPER IN THE THREE- 
WIRE THREE-PHASE SYSTEM." 


By Dr. LOUIS BELL. 


Wrruin the last few months this subject has received atten- 
tion from nearly every electrician of repute who is in the 
least interested in alternating work. Up to date the discus- 
sion has been entirely on theoretical grounds, and, indeed, 
this is all that is really necessary, since we may take Ohm’s 
law for granted, and the mathematical processes involved in 
the necessary computations are neither difficult nor compli- 
vated. The results which have been reached are in substantial 
accord on the point that there is in the inter-connected, or 
three-wire three-phase system, a saving of 25 per cent. over 
the copper required, all other conditions being equal, by the 
single-phase or any polyphase system employing a complete 
circuit per phase. Inasmuch, however, as an experimental 
demonstration speaks more clearly to the mind of the average 
man than any amount of theorising, I have recently per- 
formed some experiments for the purpose of satisfying those 
unfamiliar with mathematics, or stubbornly unwilling to 
accept mathematical demonstrations, with the exact facts in 
the case. The experiments were of the simplest possible 
character, consisting of the transmission of energy over a 
three-wire three-phase line and a single-phase line, under 
conditions that could be most carefully controlled. Four 


* We are indebted to the editor of the N.Y. Electrical World for 
advance proofs of this paper. 
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non-inductive lines of equal length were set up leading to 
a small bank of lamps. The four wires were then arranged 
two in parallel, and single-phase current at 50 cycles per 
second transmitted over them, the voltage at the dynamo and 
at the lamps and the amount of energy being carefully noted. 
This terminated the first part of the demonstration. Next, 
one of the four lines was removed and the three remaining 
lines used to transmit three-phased current at 50 cycles to 
the same bank of lamps connected in the mesh combination. 
The next result was as follows:—With the same initial 
voltage and the same energy transmitted, the same loss of 
energy was observed with the three-phase system and three 
wires as had previously been found with the single-phase 
system and the four wires. In other words, the same amount 
of energy was transmitted at the same loss with three- 
quarters the weight of conductor. The agreement with the 
theoretical saving of 25 per cent. was within 1 per cent., 
sufficiently close to render the demonstration complete. Now 
let us see what this really means ; it signifies that by the use 
of the inter-connected three-phase system we can transmit 
the same energy with the same loss as in the single-phase 
system, using but three-quarters the amount of copper. Or it 
means that with the same amount of copper we can transmit 
more energy with the same loss, or the same energy at a 
higher efficiency. So far as the economy of the system is 
concerned, the inter-connected three-phase circuit is equiva- 
lent to a rise in voltage of about 15 per cent., without, how- 
ever, introducing the added strain on the insulation that 
would be met if the voltage of the generator were actually 
raised 15 per cent. 

To deny the saving in the inter-connected three-phase 
system, therefore, is equivalent to denying any advantage in 
increased voltage. No matter by what process the amount 
of copper required to meet given conditions be computed, 
whether by an assumed drop on the line or by rigid applica- 
tion of Lord Kelvin’s law, the fact still remains that the 
three-phase system has 25 per cent. advantage over the single- 
phase system in the intrinsic amount of copper required to do 
the same work. It might be desirable in special cases not to 
let this saving appear as a decrease in the cross-section of 
the copper, but to take advantage of it in increased output 
or in increased efficiency. Whatever the character in which 
the saving in copper may appear, it is always existent, and 
although a jesuitical attempt to conceal it may suppress it 
in a certain particular function, it will always appear some- 
where and somehow as an absolute saving in the transmission 
system, just as will be the case with a genuine increase of 
voltage, and he would indeed stultify himself who would 
attempt to conceal the advantage of increased voltage in the 
electrical transmission of power. 


A NEW RESISTANCE MATERIAL. 


Some time ago, a new resistance material was introduced b 
the firm of Krapp, of Essen, which has not only a very hig 
coefficient of resistance, but also is remarkably well adapted 
for being worked into the forms required in practice. Some 
interesting —— carried ont with this material by G. 
Dettmar are described in the Llectrotechnische Zeitschrift, of 
December 15th. The coefficient of resistance of Kruppin 
(the name proposed for this new material), showed at first 
considerable variations, but these were found to depend on 
the hardness of the wire. For hard wires, values were obtained 
from 0°71 to 0°76, for soft wires from 0°81 to 0°85. It was 
found that there was no further change of the resistance after 
the material had been once annealed. 

The following results were obtained from experiments with 
a 0°6 mm. wire :— 


Condition of the wire. 


The annealing was effected in this case by a sufficiently 
strong current. 

The mean of a large number of experiments gave the 
cocfficient of resistance of the annealed material as 0°83. 


Experiments were made to determine the variation of the 
resistance with the temperature by suspending a spiral of 
1 mm. wire in a petroleum bath, which was heated to the 
required temperature by a second spiral surrounding the one 
to be tested, and heated by a regulated current. The bath 
was kept at a uniform temperature by constant stirring. The 
resistances were measured by simultaneous potential and 
current measurements, the current Leing applied for a short 
time, and so small as not to heat the wire perceptibly. 

The measurements extended from 74°5° C. to 15°1° C., and 
the following results were obtained :— 


Temperature. 
745 


From these numbers a mean temperature coefficient of 
0°0013 is obtained. 

By far the most important applications of a resistance 
material is in the form of spirals. These pete go may 
be divided into two groups, namely, continued and momen- 


The following tests were made with a view to these two 
applications. The spirals tested were normally ventilated as 
in ordinary practice, and where this is not the case the results 
given must be correspondingly altered. In abnormal cases, 
however, it will be necessary to determine only a few values, 
and interpolate by means of the results given. 

Since the way in which a spiral is wound has an extra- 
ordinary influence upon the load which it will carry, it is 
necessary, in the first place, to determine the effect of the 
two essential factors, namely the pitch of the windings and 
the diameter of the spirals. 

To determine the influence of the pitch of the spirals, 
several spirals of equal diameters, but of different numbers 
of turns per decimetre of the spiral’s length, and of different 
thicknesses of wire, were examined. As a mark for com- 
parison the “ hissing point,” described later on, was employed. 


1. 
(Diameter of spiral 12 mm. Thickness of wire 2°2 mm.) 


! 
| Number of watts ab- 


‘sorbed per decimetre | 
of length of spiral. | 
| 


| 

| 

By setting these values out as a curve, it can be seen that 

the spiral has its greatest efficiency when there are 15 turns 

per decimetre of length of the spiral. 


2. 
(Diameter of spiral 12mm. Thickness of wire, 1°0 mm.) 


|  Hisses” with 


| 


Turns per deci- 
metre of length 
of spiral. 


“Hisses” with | Number of watts ab- 
| sorbed per decimetre | 
| of length of spiral. 


| Turns per deci- 
metre of length 


c 
of spiral. ampéres. 


| 


| 
| 
| | 


The maximum efficiency is here obtained with 35 turns 
per decimetre of the length of the spiral. 

From these and a number of other experiments, the result 
was obtained that a spiral of 183mm. diameter is most efficient 


Resistance. 
we tal 
69°0 
59°4 = 
59°0 
501 
50°05 
401 
28°85 — 
151 
0 | 324 
Bl | 120 | 548 
/ 
258 
29°38 
Resistance in ohms, 350 2:45 96 
Annealed once... 2°836 50°5 20 90 
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when the distance between two turns is equal to twice the 
thickness of the wire. 

The influence of the diameter of the wire is shown by the 
following experiments :— 


SprraL 3. 
(Diameler of spiral 18 mm. Thickness of wire 2°3 mm.) 


| 

Turns per deci- “ Hisses” with | Number of watis ab- | 
metre of length c sorbed per decimetre | 

| of spiral. amperes. of length of spiral. | 


—} 


115 95 144 

135 94 164 
| 18 8-9 195 
23 77 190 
| 31 65 182 


This spiral is most efficient with 18 turns per decimetre. 
The current permissible is 8°9 ampéres, while with the 12 
mm. diameter spiral the permissible current was 9°4 ampéres. 

Experiments were made with a coil 6°0 mm. diameter, but 
it was found that the maximum absorption required the turns 
to be so close together that there was danger of contact. 

The general conclusion from the above experiments is, that 
the current which a spiral will carry, depends essentially on 
the pitch of the turns. Ina much less d it is influenced 
by the diameter of the spiral after the best pitch has been 
arrived at. 

In the following experiments on the loading of spirals, 
only such are used as fulfil the above conditions of maximum 
efficiency. These are called “normal” spirals. The 
diameter of the spirals was in every case 12 mm. 

If the diameter of a spiral does not differ much from the 
spirals 2 and 3, the values given below can be used. It 
remains only to determine the best pitch of spiral in the 
required case, which may be determined by a single series of 
experiments. 


SPIRALS FOR ConTINUED LOADs. 


If a sufficiently hot spiral is touched with the moistened 
finger, there is, in consequence of the sudden evaporation, a 
characteristic hissing sound. In the foregoing experiments, 
to obtain comparative results, the currents were measured 
which brought the spiral to the hissing point. The values 
so obtained are assumed to be the continued or time loads. 

For different thicknesses of wire these hissing currents can 
be calculated approximately from the following formula— 


i=27 Vda (1) 
where 7 is the current and d the diameter of the wire 
in mm. 


This formula agrees with experiments very exactly for 
wires over 1 mm. in diameter. 


SPIRALS FOR INSTANTANEOUS LOaDs. 


The moment when dull redness commences is taken as the 
standard for comparing wires of different thickness. On 
this principle, the times required in the case of single wires 
to produce dull redness were determined. The following is 
one series of experiments :— 


Time required, Current for dull redness, 
minutes. ampéres. 
5 40 
1°75 46 
1°25 50 
“92 55 
6 63 
416 71 
315 78 
270 90 


These values may be used to set off a curve. 
Other values may be obtained by the following formula— 


Let 1, be the permissible current for the time ¢,, 


then (2) 
4g 1 


There is a good ent between the observed and the 


agreem 
calculated values for times, from °8 to 2°5 minutes. 
- For completeness, another formula may be given for calcu- 


lating the permissible current for a one minute application. 
If ¢ be the permissible current, and @ the diameter in mm., 


then = 6°7 (d)i (3) 
From formule (2) and (3) another may be obtained 


for the calculation of the currents for instantaneous loads and 
different times of application. 


this holds for ¢ = 0°3 to 2°5 minutes. 

In the above formula ¢ signifies the permissible current for 
the time, ¢ minutes, d being the diameter of the wire in mm. 

Experiments were also made with spirals wound on earthen- 
ware cylinders. The wire could then be raised to a higher 
temperature without risk of deformation. The cylinders had 
an outer diameter of 85 mm., a length of 225 mm., and 
55 grooves. The same relations held between time and cur- 
rent as with the spirals. Formula (2) was valid for times 
from 0°6 to 8 minutes. 

In the following table all the results are collected together. 
It must not be forgotten that the results are for spirals with 
the most efficient pitch of windings. 


Length Spirals. | On earthenware, 
wie mote. | | | | 
05 423 | 02365; 1 20 | 
06 2:93 03420; 15 27 
0:8 1°657 | 06040' 2 45 
1-0 1058 | 09470 3 65 
1:2 0735 | 1:362 35 90 | 
14 0°539 45 120 
16 0413 | 2422 55 155 
18 65 19°0 
20 0-264 3°790 75 23:0 
23 0200 | 500 95 29°5 
25 0169 592 10°5 340 
28 01344) 7:43 125 40°5 
30 01175 | 8°52 140 45 
35 00862 | 11°60 175 60 
40 00661 | 15:13 215 75 


LORD KELVIN’S ELECTRIC CURRENT 
MEASURER. 


In this apparatus, which has recently been patented by Lord 
Kelvin, there are two small equal coils of fine wire rigidly 
connected with their central planes in one, and their wires 
so joined, either in series or in parallel, that the current runs 
in opposite directions through them. The framework carry- 
ing these coils is supported so as to be free to turn round a 
horizontal axis, which may be either in the line joining the 
centres or perpendicular to that line, and is guarded against 
other motions. The finest pivots in jewelled holes do not 
give sufficient freedom for the proper motion, and the align- 
ment of knife-edges to rest on two planes is difficult in con- 
struction and liable to be ost by some slight strain in use or 
in carriage. Lord Kelvin, therefore, uses either an axe-edge 
supported on a central bearing plane, or a suspension on a 
concave knife edge and straight knife edge fixed in proper 
position, with the edges at their bearing points as nearly as 
may be tangential to, and coincident with, the axis of the 
proper motion, and — by two fixed hooks, well rounded 
an lished, and of hard material. Two fixed coils are 
wel so as to act respectively on these two movable coils 
after the manner of the single fixed coil and the single 
movable coil in Weber’s electro-dynamometer, but with 
motions round a horizontal axis, instead of round a vertical 
axis, as in the instrument of Weber. 

To provide the electric connection for the electric current 
through the movable coils, two flat spiral springs, like the 
hairspring of a watch, but of non-magnetic metal, are used. 
These springs serve also for the purpose of giving return 
force to the movable system, varying very nearly in simple 
proportion to the angle of its displacement from its position 
of equilibrium. 
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Figs. 1, 2, 3 and 4 show the general arrangement of the 
instrument ; a and } are two small coils of fine wire, which 
are rigidly connected by a bridge, c, with their central planes 
in one. The wires of these coils are so joined, either in 
series or parallel, that the current runs in opposite directions 
through them. The coils and framework are supported so as 
to be free to turn round a horizontal axis, which may be 
either in the line joining the centres or perpendicular to that 


Fra. 1. 


"The ‘method of supporting the coils and framework is 
shown at fig. 4. At one end of the framework there is a 


concave knife edge, as shown at d, and at the other end of 
the framework a straight knife edge, as shown at ¢. The 
concave knife edge and straight knife edge are supported by 
two fixed hooks, f and g, of hard material. The line joining 
the bearing points is coincident with the axis round which 
the coils move. Two fixed coils, 4 and i, are placed so as to 
act respectively on these two movable coils ; 7 and & are the 
connecting springs. One end of each spiral spring is con- 


nected through the framework to the wire of the fine coils. 
These spiral springs, as before stated, serve also for the 

rpose of giving return force to the movable system. The 
ends of the fixed coil are brought down to two terminals, 
land m. One end of the movable coils is metallically con- 
nected by the spiral spring, 7, to the fixed coil, 2, while the 
other end of the movable coils is insulated from the fixed 
coil, 4, and is connected through the spiral spring, /, and 
wire, ”, to the terminal, 0. The indications of the instru- 
ment may be read by a pointer, p, and scale, g, or bya 
mirror. 


A PILLAR OF SCIENCE.* 


(Concluded from page 107.) 


Lack of space prevents us dwelling upon Siemens’s eventful 
journeys to Russia, where his firm eventually erected some 
important telegraphic lines. Werner Siemens superintended 
the construction of Russian telegraph lines during the 
Crimean War. At the express command of the Russian 
Emperor he carried a line to Sebastopol, though Englishmen 
may derive a certain satisfaction from Siemens’s naive re- 
mark that the line was completed just in time to announce 
the probable fall of the fortress. We are not wishing to 
suggest any comparison when we say that while Siemens 
was engaged in one camp, 8. A. Varley—who was the sub- 
ject of controversy with Siemens at a later date—was in 
charge of the field telegraphs of the allied armies. 

Passing on to considerations of submarine telegraphs, 
Siemens refers to the attempt made by Brett, in 1250, to 
connect Dover and Calais. ‘This line, in Siemens’s estima- 
tion, was never really serviceable, and in the following year 
was replaced by a cable, armed with iron wires, which was 
laid by Newall & Co. No doubt the English Gutta-Percha 
Company enjoyed great facilities for coating conductors, but 
Siemens considers that the English needed greater skill in elec- 
trical testing to make cables successful. This may be partly 
true, but we do not think that “much later methods for a 
systematic test of the conducting wires were characterised by 
English engineers as scientific humbug,” really represented 
the views of Englishmen who had at that time studied the 
transmission of electricity through conductors. The 
exigencies of telegraph work in those days precluded elabo- 
rate tests, but as an instance of rough work being successful, 
we may quote the instance of Messrs. Newall & Co., who, 
during the Crimean war, laid an unarmoured conductor from 
Varna to Balaclava, which remained in use till the fall of 
Sebastopol. Siemens says: “In this long line of about 
400 miles difficulties in the matter of signalling occurred 
through the electrical capacity of the line, which, iv spite of 
my publication in 1850, remained entirely unknown to the 
English. When the needle telegraphs employed in England 
refused to do their duty on the line, Newall & Co. ordered 
signalling apparatus from my firm, with which operations 


* Personal Recollections of Werner von Siemens. Translated by 
W. Coupland. London: Asher & Co. - ing 
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could very well be carried on. It was a singular coincidence 
that in the two hostile camps of Sebastopol and Balaclava, 
Berlin apparatus, with consecutive numbers of manufacture, 
were at work.” It is difficult to make selections from these 
memoirs ; mere reviewing is quite out of the question, and 
we abandoned the attempt after reading the first few pages. 
We cannot, unfortunately, dwell upon the construction of 
the unfortunate Red Sea cable, nor the subsequent exciting 
event which befel Siemens. 

Then came Siemens’s connection with the Atlantic cables, 
which, for a time, threatened dire disaster to the Siemens 
family. How this was eventually averted is within the recol- 
lection of many of us. Much could be said about the early 
history of cable enterprise from the English point of view ; 
but this is not a fitting occasion on which to speak of it. 
There are other matters more or less controversial which 
Werner Siemens passes lightly over; in fact, throughout 
these “ Recollections,” the scientific labours is treated in a 
gossipy manner. For his scientific work we must go to 
other more serious books. We have much of the develop- 
ments of the house of Siemens & Halske, and a good deal 
concerning the rise of the London house. Then a good deal 
of family matters, which are interesting, but unquotable. 
There is one point which Werner Siemens seems to have 
overlooked in mentioning the first Atlantic cable. He speaks 
of Dr. Whitehouse as the engineer, instead of Sir Charles 
Bright. This, of course, is a minor matter, for it is not to 
personal recollections that one would go for history. How- 
ever, this is a book which is worth perusing, and we can 
recommend it. Mr. Coupland has translated the work in a 
praiseworthy manner, and Messrs. Asher are to be compli- 
mented upon the get up of the volume. 


ALTERNATING CURRENT DROP. 


In the Electrical World for January 6th, 1894, appears an 
article by Mr. Kennelly, on a rigorous manner of finding the 
voltage between the mains at the generating end or at any 
given point along the line, when the voltage, current, and 
angle of lag at the distributing end are known, taking into 
account the resistance, inductance, capacity, and leakage 
conductance of the line. Mr. Kennelly gives two formule 
for the voltage and current at the generating end in terms of 
the voltage, current, and lag at the distributing end, and of 
the constants of the line ; these formule are based on pub- 
lished solutions of Mr. Oliver Heaviside ; they look - very 
simple and harmless, but as they involve vector quantities 
their working out in any particular case is rather a long 
and complicated operation, demanding a knowledge of the 
principles of “ vectors ” or “complex numbers.” This Mr. 
Kennelly tries to supply by giving a few rules and quoting 


some auxiliary formule; we fear, however, that to the - 


ordinary electrical engineer this will only make his “ con- 
fusion worse confounded,” unless he happens to be versed in 
vectors. It is a great pity Mr. Kennelly did not enlarge his 
article and go more into details, but if any of our readers 
wish to tackle this paper, and have no previous acquaintance 
with the principles of vectors, we waar strongly. recommend 
them to read first, Chapter IV., “ Position,” in the late Prof. 
Clifford’s excellent little book, “The Common Sense of the 
Exact Sciences,” and, afterwards, Part III., on “ Complex 
Quantity” of Levett and Davidson’s “Plane Trigonometry.” 

An example is fully worked out showing how the formule 
should be employed ; the one taken is the following : “ At 
station B, transformers are supplied at a steady pressure of 
10,000 volts effective, and 100 periods, through two No. 0 
A.W.G. wires of copper in metallic circuit suspended on high 
poles, at an inter-axial distance of two feet. The. resistance 
of this conductor is ohm mile ; the capacity, °081 
microfarads per mile, and the leakage negligible. To find 
the pressure and current at A, distant 20 miles from B, when. 
re load of 50 ampéres is sustained with a lag of 10 degrees 
at B.” 

The results obtained are that the effective (or virtual) 
voltage at A is 11,416 volts, and the effective current at a, 
48°81. ampeéres, the lag between them being 13° 43’... The 
Voltage is thus reduced from 11,416 to 10,000, or a practical 
loss of 1,416 volts over the mains; the actual fal over 


each main (as would be obtained if a voltmeter could be 
connected between its two ends) is 565°5 volts or 1,131 volts 
for the two. If the capacity were absent, the corresponding 
loss due to impedance would have been 1,150 volts, and the 
practical loss less than this, while, if a continuous current 
were employed, either loss becomes 992 volts. It is thus seen 
that the effect of the capacity is to diminish the true loss of 
volts over the leads, but to increase the practical loss (¢.., 
Va — V», not taking into account the difference in phrase). 

Two figures, giving tabulated results in diagrammatic 
form, are appended, the one for 10,000 volts and 50 ampéres, 
and the other for 2,000 volts and 50 ampéres at the dis- 
tributing end, the lag being 10° in each case ; the voltages, 
currents, and angles of lag are given in each for distances of 
10, 20 and 50 miles from the distributing end, and a com- 
parison of the two shows how much the drop may be reduced 
in long distance transmission by the employment of high 
voltages when the current strength has a given value. It is 
a pity that Mr. Kennelly did not give the working out of an 
example where concentric muins were employed, as the 
capacity of these would be much greater than in the case of 
aerial lines. 

We would finally suggest to our American contemporary 
that they might with advantage take little more care in the 
insertion of their diagrams, even if their elaborate initial 
letters suffered thereby, as in the paper we have considered, 
one figure is conspicuous by its absence, another is printed 
upside down, and the numbering of three of them is wrong. 


ELECTROLYSIS BY ALTERNATING 
CURRENTS. 


To make a single-phase alternator, by means of a transformer, 
do work for which, in the eternal fitness of things, it appears 
singularly inappropriate—to make it do electro-chemical 
work, with a commutating device which would not ordinarily 
be recognised as a commutator, is a problem of which an 
ingenious solution comes from America. As a contemporary 
observes, there are three points to be attended to in attempt- 
ing this problem, viz. :— 
' 1. Send the current in the right direction. 

2. Break the circuit when the E.M.F. of the alternator 


P falls below the back E.M.F. of the electrolytic cell. 


3. Make the spark consequent on the break of the circuit 
innocuous. 

In the solution of this problem to which we refer, two 
electrolytic tanks are used; the currents in one direction 
passing through tank, a, and those in the opposite direction 
through tank, 8. The mode in which this result is brought 
about will be understood, when it is stated that the tanks are 
of circular form; that they are divided into four compart- 
ments of quadrant shape, which we may call Aj, Ag, As, Ay 
and B,, Bo, B,, that compartments A, and A;, B, and B,, 
are alone fitted with, say, negative’ electrodes, the remaining 
compartments being empty, and that at the centres of the 
tanks, A and 8, there are vertical spindles revolving -synchro- 
nously, and carrying a contact ring and the positive elec- 
trodes, whith convey the current as they pass into the active 
compartments of the tanks, a and B, respectively. In regard 
to point 2, it is easy to perceive that the revolving electrodes 
can be covered or rendered inactive whenever the E.M.F. 
falls below a certain value. And, lastly, in regard to point 3, 
the spark produced when the circuit is broken occurs in the 


electrolyte, and cannot, therefore, result in the destruction of . 


brushes and commutator. 

All this is very pretty, and it will-be seen that several diffi- 
culties have been ingeniously: overcome. But ——— 
borrow a saying from the great lexicographer—it would have 
been as well if these difficulties had been impossibilities. 
When we come to practical considerations, it is not so much 
the loss of time, amounting to 44 per cent., which, by a 
further exercise of futile ingenuity, may be reduced to one~ 
half, that troubles us. No; it is rather the anode surface 
existent in the cases which are most familiar to us in daily 
work. It is the hundreds of square feet, and the difficulty 
of attaching them to a spindle, so that they may be brought: 
into activity at each alternate quarter ofa revolution, which 
lead us to the conclusion that all this ingenuity is misspent. 
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ELECTRICITY SUPPLY STATIONS. 


No. CorPoRATION SUPPLY. 


THERE are several interesting features in the Burnley Station, 
which has been built by the Corporation under the super- 
vision of Mr. Thomas Parker, M.I.C.E., of Wolverhampton, 
as consulting engineer. 
The system adopted is the low tension three-wire, distri- 
buted from a point in the centre of the town. The generating 
station is about a quarter of a mile from the centre, close to 
the river Calder, from whence a free supply of water is ob- 
tained for boilers and condensers. ' 
An excellent building has been erected, comprising boiler 
house, engine room, accumulator room, offices and stores. 
The boiler house contains two Lancashire boilers, by the 
Oldham Boiler Company, 28 feet long, 7 feet diameter, with 
2 feet 9 inch flues. They are fitted with Proctor’s mecha- 
nical stokers. Sufficient space is left for an additional boiler. 
There are two feed pumps, with a duplicate set of feed 


stroke is 3 feet. The engines are designed to run at 100 
revolutions per minute with steam at 100 lbs. pressure. The 
fly-wheels are 14 feet in diameter, and weigh 6 tons each, and 
are grooved for 8 1}-inch ropes. 

The dynamos are built for an output of 400 ampéres, 230 
volts, at a speed of 450 revolutions per minute, but they are 
capable of doing considerably more for some time without 
undue heating. They are of the ordinary Elwell-Parker 
type, manufactured by the Electric Construction Company, 
fitted with automatic lubrication pumps which force the oil 
through the bearings. There are three bearings to each 
machine, the armature shaft being made with a coupling 
between the armature and the pulley. The dynamos are 
connected across the two outside wires of the three-wire 
mains, and the balancing is effected by accumulators and by 
a continuous current transformer or compensator. ' 

The compensator is a machine of a similar type to the high 
tension continuous current transformer, built by the Electric 
Construction Company. It consists of two armature coils 
wound on one drum, each capable of giving an output of 200 
amperes at 110 volts. These two armatures are connected 


pipes to each boiler, so connected that either boiler may be 
supplied with water from one of three different sources—from 
the river, from a large tank on the top of the boiler house, 
or from the overflow pipes of the condensers when the 
engines are at work. The same pumps may be used for fill- 
ing the tank from the river. The steam piping is on the 
ring principle, so that there are duplicate ranges of pipes to 
reach either engine. All the fittings to the boilers are of 
Messrs. Hopkinson’s make. There is a Green’s economiser, 
the scrapers of which, together with the mechanical stokers, 
are worked by a small motor supplied by the Electric Con- 
struction Company, Limited. 

The engine house is a fine lofty building, with travelling 
cranes overhead, capable of holding three 180 H.P. engines, 
and three dynamos. There are at present only two fixed, 
but space is available for a third, which will probably soon 
be wanted. 

The engines are compound horizontal jet condensing, 
designed and built by the Burnley Iron Works Company. 
The condenser pump is worked from an expansion of the 
— rod through the back of the low pressure cylinders. 
engines with of the and an automatic 

gear wor. y a governor of the high s type. The 
an of 12 lathes 24 inches the 


ENGINE anp Dynamos. 


in series across the three-wire mains, the point where the two 
armatures are connected together being joined to the middle 
wire. When one side of the circuit is heavily loaded, current 
will pass through the armature on the other side, driving it 
as a motor, and causing current to be generated by the 
armature on the loaded side to make up for the extra load. 
But it- is obvious that the transformer will not do 
much work unless there is a small difference in E.M.F. on 
the two circuits, owing to the loss of pressure in the machine 
due to the resistance of the armature. The required differ- 
ence in E.M.F. for various loads is as follows :— 


With 9 ampéres through generator’s armature, 0°0 volts. 


” ” ” ” ” 1 ” 
» 100 ” ” ” ” 16 5 
” ” ” ” ” 34 


In addition to this the resistance of the feeder mains causes 
a difficulty in working. In order that the pressure may be 
normal on each circuit at the feeding point, when the load is 
uneven on the two circuits, it is necessary to keep the pres- 
sure on the loaded side above the normal, and on the more 
lightly loaded side below the normal. In order to maintain 
105 volts on each circuit at the feeding point, it is necessary 
to have, say, 108 volts across the positive circuit and 
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104 volts across the negative at the station. Hence, if the 
compensator were connected directly across the feeders at the 
station, it would tend to transfer energy on the side which 
has least load, the reverse of which is required. To over- 


> 


a, Ampéres; v, Volts p, Positive; x, Negative; c, Compensator 
B. R. 8., Battery regulating switches. 


Meruop or 


come this one or two cells are inserted in series with the 
dynamo on either side of the circuit. This is effected as 
follows :— 

In the diagram there are four battery-regalating switches 
shown (marked B.R.S.), two for charging and two for dis- 
charging. The feeders and the dynamo are connected to 


the discharging, and the compensator to the charging 


switches. Now, if,the left hand, or positive circuit, is over- 
loaded, it is only n to move the discharging switches 
to the left and the charging switches.to the right, and any 


number of cells are thus inserted in series with the dynamo 
and the transformer, and it is possible to transfer any quantity 
of current into the left hand circuit and at the same time to 
maintain the pressure constant on both circuits at the 
feeding point. If the right circuit is overloaded the switches 
must be moved in the opposite directions and the same results 
may be obtained. In this way it is ible to balance a 
three-wire mage with only one engine and one dynamo 
running. The compensator is also of great advantage in 
charging up the batteries as it will always current into 
the half of the battery which is least charged up, tending to 
make the E.M.F. across the two half batteries even. 
Without it, it is impssible to charge up one battery without 
over-charging the other. 

The battery consists of 120 E.P.S. accumulators of K 31 
type, capable of giving 80 ampéres for 9 hours, or 125 
ampéres for 4 hours. 

“he switchboard is of a very substantial design, built by 
the Electric Construction Company, mounted on slate base. 
It includes large sized voltmeters, which can be read from 
the far end of the engine room. 

The mains used are Messrs. Callender’s lead covered and 
steel armoured, buried in the ground. 

The fcllowing is the approximate expenditure on the 
works :—Land, about £3,000; buildings, about £6,000; 
plant and mains, £9,500. £23,500 has been borrowed for 
the undertaking, at an average rate of 3} percent. £4,500 
for land, repayable within 50 years, and £19,000 for 
buildings and machinery, repayable within 25 years. 

There are up to the present 3,500 lights connected to the 
mains. 

An important feature of the station is the small staff 
required to work it. There are only three. The engineer 
in charge, engine driver, and a stoker. 

It is at present only necessary to run the engine for about 
seven hours each week-day, even in mid-winter, the accumu- 
lators affording a supply for the remainder of the day. 


DISTURBANCES IN DYNAMOS.* 
By J. A. MONTPELLIER. 


(Continued from page 87.) 


16. D.—Open circuit in the working parts of the Dynamo, 
or in the outer Circuit.—When the fault is in the outer 
circuit, it is shown by the fact that an incandescence lamp 
introduced between the two terminals burns regularly, even 
after the principal conductors have been detached. If the 
lamp will not burn, the fault must be looked for in the 
dynamo itself, proceeding as follows :— 

17. (a.)—ZJnterruption in the Circuit of the Magnets.— 
We can easily find a fault of this nature by testing each 
bobbin separately, by means of the battery and a galvano- 
meter or bell, arranged as shown in fig. 1 ; the extremities 
of each bobbin having previously been detached. ‘The 
bobbin in which the interruption occurs would give no 
deflection if a galvanometer is used, or if a bell were 
employed instead of this instrument, it would not ring. 

When each bobbin has been tested, all the connections of 
the circuit of the magnets must be carefully examined to 
see if there are any bad contacts, and these latter must be 
carefully cleaned. 

18. (b.)—Jnlerruption in the Armature Circuit.—The in- 
terruption of one of the bobbins of the armature may be 
discovered by testing each bobbin separately with the battery 
an] galvanometer (fig. 1) after all communication has been 
cut off between the bobbins and the collector. If one of 
the bobbins, when tested under these conditions, gives no 
deflection, there is a break in the conductor. As this test 
necessitates a considerable amount of work, and consequently 
entails loss of time, we may arrive more quickly at the result 
by employing the following method : The dynamo is started, 
and by means of an end of wire, a + (fig. 4), the collector 
is touched at two points, c d, comprising between them 
several plates. If the machine begins to give current, a 
spark will be seen on the collector between the two ex- 


© L’Blectrici 


if 
e 
d 
0 
re i 
at 
or 355 A (0) 
F 
il 
i 
BR.S| BRS. 
ry 5A | 
ic 
0 | 
FEEDING A POINT 
SwITcHBCARD. 


— HE ELECTRICAL REVIEW. 


[Vol. 34. No. 846, Fesrvary 9, 1894. 


tremities of the wire, showing that the interruption occurs 
in the part included between the two points touched. If 
nothing is seen, the test is applied to other points of the 
collector, until the spark is produced. As soon as it 
appears, the machine is stopped in order to avoid any injury 
to the collector or the armature. The defective bobbin 
‘is then easily recognised by the signs of burning shown on 
the corresponding plate. 

This disturbance is more often due to a bad contact than 
to a break in the wire of the bobbin. Defects of this kind 
bring about the rapid deterioration of certain bars of the 
collector, in consequence of the powerful sparks produced 
when the brushes pass over them. It is necessary, there- 
fore, when it is seen that some bars have suffered more 


deterioration than others, to test all the connections between 
these bars and the corresponding bobbins of the armature, 
and to tighten, re-adjust, and if necessary, solder defective 
communications. 

19. (¢.)—The Brushes do not rest on the Collector —A 
simple examination of the brushes will enable this cause of 
disturbance to be easily detected. 

20. (d.)—JInterruption in the Outer Circuit_—When the 
test indicated in section 16 shows that the fault lies in the 
outer circuit, we must first proceed to examine all the acces- 
sory apparatus such as interrupters, commutators, fusible 
circuit-breakers, joining terminals of the conductors of 
the principal circuit, &c., in order to see whether they 
are in good condition, whether the contacts are clean, 
whether fusible wires have been melted or are missing, 
whether the handles of the interrupters and commutators are 
in the required position, &c. This investigation should be 
extended to the apparatus connected with the distribution 
board, and also to the apparatus supplied by the distribution. 
To make the test more exact, we use a battery and a bell or 
galvanometer. 


If this examination does not show the fault, we must 
proceed to test the principal conductors, placing the battery 
and galvanometer as shown in fig 5, after having opened the 
cireuit of all the apparatus supplied. 

One pole of the battery being connected to earth, and also 
_one extremity of the conductor to be tested, the other ex- 
tremity of this conductor is touched with the wire, f. If the 
conductor is not interrupted, there will be a deflection shown 
on the galvanometer ; if there is no deflection, there is an 
interruption. To find the broken part, we leave the trial 
-wire,f, attached at n, and by means of the wire, /’, we test a 


section of the conductor by attaching this latter at p, for in- 
stance ; if there is any deflection, the section, n p, is in good 
condition, and the fault must lie between p and g. If we 
then place the wire, /’, at r, we find that the fault lies between 
r and p, and by successive tests we at length trace the fault 
to the smallest possible section, which is then very carefully 
examined. 

In an installation where the various apparatus to be sup- 
plied are mounted in derivation on the principal conductors, 
as is the case with incandescence lamps, the working of the 
dynamo can only be stopped by an interruption in the prin- 
cipal circuit ; for if an interruption occurred in any of the 
derivation wires, the rest of the installation would continue 
to work normally, and the fault would be shown by the ex- 
tinction of the lamp fed by this derived wire. 

21. E.—Reversing of the Bobbins of the Magnets.—When 
inductive coils have been placed on the cores in the opposite 
direction to the normal, or when their connections have been 
reversed, we find that the pole-pieces are strongly magnetised 
when a piece of iron is brought near each of them separately. 
If we test them by means of a magnet suspended freely, we 
see that the pole-pieces each attract the same extremity of 
this magnet, which shows that their polarity is of a similar 
nature, instead of being contrary to one another. 

When the dynamo has several poles, the tests should be 
applied to two consecutive pole-pieces. When once the fault 
is discovered it can easily be remedied, either by turning the 
defective bobbin round or reversing its connections. 


II.—LarGe SPARKS ARE PRODUCED AT THE BRUSHES. 


22.—The causes which are calculated to produce large 

ks at the brushes are as follows :— 

A. Overloading of the dynamo :—(a) Abnormal voltage ; 
(5) Current too great; (c) Bad insulation of the external 
circuit. 

B. The brushes badly fixed. 

C. The collector in bad condition. 

D. The brushes and brush-holders in bad condition. 

E. Interruption in the armature circuit. 

F. Short-circuiting in the armature. 

G. Defective insulation of a magnet coil. 

H. Weakness of the inductive magnetic field. 

23. A.— Overloading of the Dynamo.—When the dynamo 
is overloaded, i.e, when the voltage is abnormal over a 
circuit with constant potential, or the current too great 
over a circuit where it should be constant, not only are 
powerful sparks produced at the brushes, but the magnets 
and the armature become considerably heated (see 1II.)- 

Moreover, the driving belt is stretched very light, and 
gives a creaking sound as it rubs along the pulley. 

24. (a).—Abnormal Voltage.—This defect is shown by the 
voltmeter, and may be caused by the excitation being too 
intense or the speed of rotation too great. 

The resistance is increased by means of the rheostat, in 
order to decrease the excitation, and as a rule this is suffi- 
cient to bring the voltage back to its normal point. _ 

When the disturbance is caused by too high a speed, 
which can easily be ascertained by means of a speed-counter, 
the speed of the engine working the dynamo must be de- 
creased. It may also happen, when a dynamo has just been 
installed and is made to turn for the first time, that the 
excess of speed is due to a defect in proportion of the pulley, 
which can easily be verified. 

25. (b).—Current too Great.—In the case where the 
dynamo feeds arc lamps, the overlond may be due to a 
current of too great strength. We can ascertain whether 
this is the case by observing the ampéremeter, and, if so, we 
have only to increase the resistance into the circuit of each 
arc lamp, by manipulating the rheostat belonging to it. If 
the installation comprises incandescence lamps, the over- 
load may be due to the fact that there are a larger number 
working than the power of the dynamo can maintain. We 
have then only to suppress the lamps in excess for the work- 
ing to become regular. 

26. (¢).—Bad Insulation in the External Cireuit—The 
overloading of the dynamo may also proceed from bad in- 
sulation in the external circuit, which causes a considerable 
increase in the strength of the current supplied by the 
dynamo ; this frequently happens in rainy weather, when 
the.external circuit is overhead, and consists of naked wires. 
When the mains consist of insulated conductors, it is 
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necessary to make tests to find the point at which a deriva- 
tion exists. 

We first detach the conductors from the terminals of the 
generator of electricity, taking care that they do not touch 
each other, or come in contact with the wall or any-metallic 
substance. This being done, the circuit of all the lamps is 


closed by means of interrupters, or a short-circuiting com- 
mutator for arc lamps. The extremities, m,n, of the prin- 
cipal conductors (fig. 6) being insulated, the conductor, a, is 
put from the battery to earth by means of a water or gas- 
pipe, while the other conductor, 3, is connected to one of the 
terminals, g, of the galvanometer,G. To the terminal, 9’, 
of the galvanometer, we attach a wire for the purpose of ex- 

riment. This being all arranged, if we suppose there is a 

oss to earth at some point, z, of the canalisation, we shall 
proceed to search for it first by touching one of the extremi- 
ties of the principal conductors, m, for instance, with the 
test wire starting from g’. If there is no derivation to earth, 
there will be no deflection of the galvanometer needle ; if 
there is one, the needle will deflect. To localise the fault the 
conductors of all the principal derivations must be detached 
at o p and gq r, and either the conductor, m, or the conductor, 
n, must be touched with the trial wire, g’; if there is no de- 
flection, we shall conclude that the loss is not in this circuit. 
We have then only to repeat the test on each of the sections, 
o p and g r, to find the defective one. When this section is 
found, the fault can be detected by opening the circuit of all 
the apparatus branched on this section, and then testing 
separately the conductor, g, and the conductor, r. By atten- 
tively examining the defective conductor throughout its 
length, the fault can easily be discovered. 

The fault may sometimes occur in the derivation wires 
which convey the current to the lamps. In this case it is 
necessary to detach them from the principal conductors to 
make the test. 

27. B.—The Brushes badly fized.—When the production 
of the sparks proceeds from the brushes being badly fixed, 
this can be seen by displacing the brush-holders; in this 
case the production of sparks varies with each displacement. 

To adjust them rightly, the brushes must be moved gentiy 
backwards and forwards, until a position has been found for 
which the sparks are reduced to a minimum. 

When this operation is not sufficient to prevent the ab- 
normal production of sparks, we must see whether the points 
of contact uf the opposite brushes are in the same diameter. 
If the brushes are not exactly opposite one another (that is, 
unless they are intentionally arranged otherwise by the con- 
structor), they must be brought into their correct position. 
In order to find easily the points at which they should touch 
the collector, we count the bars, or take the measurement on 
each side of the space, separating the brushes from one 
another. If, for instance, a collector contains 40 sections, 
and we count as one that on which the upper brush rests, the 
lower brush, to be in its proper position, should rest on the 
21st bar. 

The correct placing of the brushes is one of the most im- 
portant conditions of good working; they should bear just 
sufficiently on the collector with a slight spring. If they 
press too hard, both collector and brushes are worn out un- 
necessarily. If they do not press hard enough, the brushes 
will jerk, and sparks will be produced. 

e must take care that none of the wires or plates’of the 


brushes are turned the wrong way ; that the brushes rest flat 
upon the collector ; that they are all held in their supports 
at the same length ; that they and the brush-holders are per- 
fectly clean; that these latter are quite steady, and that they 
can work freely. 

The points of contact of the brushes with the collector 
should always be those which give rise to sparking least. At 
the same time, we must remark that these points vary with 
the strength of the current supplied. 

28. C.—Bad Condition of the Collector—The bad con- 
dition of the collector may also cause an abnormal production 
of sparks. 

To find out whether the disturbance is attributable to this 
cause, we must first see that the collector turns round 
well, and has no inequalities on its surface. If the surface 
is uneven when the brushes come against any hollows, they 
are shaken, and the contact becomes defective. A careful 
examination of the collector, which should be turned 
slowly, will enable us to see whether it is eccentric. If the 
disturbance is due to this cause, the collector must be 
turned on the lathe, either by placing a little turning lathe 
in such a position that the operation can be performed on 
the spot, or, if this is not possible, by taking away the arma- 
ture and placing it on the lathe. The inequalities on the 
surface of the collector may be caused by scratches pro- 
duced by the sparks, or by the displacement of the metal 
bars, which either project or sink in. By placing the finger 
lightly on the collector while it is turning, we can feel the 
slightest unevenness. When the dynamo is working at high 
tension, to avoid any risk we can touch the collector lightly 
with a little wooden rod. 

If only slight inequalities are found, they may be effaced 
with glass paper ; emery paper must on no account be used. 
Tf this operation is insufficient, a file must be used, taking 
care, however, to remove all the filings, which might occasion 
an accidental short-circuit between the bobbins of the arma- 
ture. This work can only be performed by an experienced 
workman ; for, if it is badly done, the collector would no 
longer be round, which would aggravate the disturbance. 
Lastly, if the inequalities in the surface of the collector 
are due to abnormal wear, caused by excessive friction with 
the brushes, we must, if they are considerable, have recourse 
to the lathe. 

29. D.—Bad Condition of the Brushes and Brush-holders. 
—If these parts are in bad condition, the result is that there 
is a defective contact between the collector and the brushes, 
and consequently numerous sparks are produced. 

A careful examination of the brushes will show whether 
they press sufficiently on the collector with a slight spring, 
whether any wires or plates in any of the brushes are turned 
back, whether each of them rests flat on the collector, 
whether they are perfectly clean, and whether they are held 
firmly in their holders. 

When once the cause of the disturbance is known, it can 
easily be remedied, either by adjusting the brushés, or by 
cleaning them (see section 28). 

30. E.—Jnterruption in the Armature Circuit—Powerful 
sparks are produced on the collector, not only when the 

ynamo is turning at its normal speed, but also when the 
speed is considerably lessened. This enables us to distinguish 
a disturbance due to this cause from one which proceeds 
from the bad condition of the collector; that is, if the 
inequalities in the surface of the collector are not too 
great, and if this is the case, it can easily be seen. More- 
over, the dynamo gives no current, which case has already 
been discussed (see section 18). 

The interruption is generally produced at that point where 
the armature wires are connected with the different segments 
of the collector. What we have to do, therefore, is to 
test all the connections between the segments and the corre- 
sponding bobbins of the armature, and to tighten, re-attach, 
or, if necessary, solder the defective connections. When 
connection cannot be immediately re-established, the defective 
segment is connected with the next, and the dynamo can then 
go on working. 

When the interruption occurs in one of the bobbins, the 
defective bobbin must necessarily be unwound, and wound 
again when the break has been mended. If it is not con- 
venient to stop the dynamo, it can go on working when the 
segment corresponding to the defective bobbin has been con- 
nected with the next segment. To find out in which bobbin 
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the interruption occurs, we must proceed as described in 
section 18. 

31. F.— -circuiting in the Armature or in the 
Collector.—This fault is easily detected by the fact that 
every time a brush passes over the segment connected with 
the short-circuited bobbin a powerful spark is produced, 
which burns the metal. Moreover, the dynamo gives no 
current (see section 12). 

When this disturbance is caused by particles of copper 
adhering to the insulating material between two consecutive 
bars of the collector, all we have to do, as shown in section 18, 
is to find out the part and carefully clean it. 

If the short-circuiting is in the winding itself, we must 
look for the faulty part. As a rule the bobbin containing 
the short circuit is easily detected by its abnormal heating, 
which increases until sufficient to burn through the insula- 
ting material. Therefore, when it is necessary to start the 
dynamo in order to localise the short circuit, we must pro- 
ceed with the greatest caution, taking care to stop it after 
one or two minutes, to begin again a few moments after, until 
the defective bobbin has been detected by its abnormal 
heating. 

A safer, but much longer method, is to measure the resis- 
tance of each bobbin ; but to do this, one must have at one’s 
disposal a special apparatus, é.¢., a resistance box with a 
Wheatstone bridge, a galvanometer, and a battery. 

When the short circuit is inside a bobbin, it must neces- 
sarily be re-wound, and if it is imperative that the dynamo 
should continue to work, the defective bobbin can be sup- 
pressed by directly connecting the two segments of the 
collector with which its two extremities communicate. 

32. G.—Defective Insulation of one of the Magnet Coils. 
—This fault can be detected by the fact that, if the excita- 
tion is stronger in one of the magnets than the other, one 
of the brushes will give more sparks than the other, and 
these sparks will be produced as in the case of bad fixing. 
The fault must be looked for by the method described in 
section 9. 

33. H.—Weakness of the Inductive Magnetic Fieid.—On 
bringing a piece of iron near the pole pieces, we find that the 
are only slightly magnetised. Moreover, the point at whic 
the brushes give the minimum of sparks is constantly dis- 
placed owing to the relatively powerful action of the mag- 
netism of the armature, and the dynamo cannot attain its 
normal electromotive force. The cause of this disturbance 
may be a break in the circuit of the magnets, or short 
circuiting or bad insulation of the magnet coils. 

The breaking of the circuit in the magnets will be asccr- 
tained by proceeding as shown in section 17. The existence 
of a short circuit in the inductive circuit can be detected by 
measuring the resistance of each bobbin, or by employing 
the method described in section 11. 

Asa rule, the short-circuiting only affects one bobbin, so 
that the weakening of the inductive field is more marked on 
one side than on the other, and a piece of iron placed at an 
equal distance from two pole pieces is attracted more by one 
than by the other. 

Bad insulation in one of the magnet coils may produce 
the same disturbance ; in this case, one of the brushes gives 
more sparks than the other (section 32), and we proceed in 
search of the defective bobbin, as shown in section 9. 

The defect can easily be repaired when it is found to be 
on the exterior, but when it is inside the bobbins, the defec- 
tive bobbin must be unwound, and rewound when the fault 


has been repaired. 
(To be continued, ) 


MUNICIPAL ELECTRICAL WORKS. 


We have been favoured with a memoir on this subject, re- 
printed from the Llektrotechnische Zeitschrift, on the occasion 
of the recent appearance of the annual reports of some of the 
more important electrical installations in Germany. These 
reports have emanated from the towns of Barmen, Elberfeld, 
Hamburg, Cologne, and Diisseldorf—places differing from 
each other in many conditions, and having works constructed 
on very various systems. In every case the new light has 
had to compete with existing gas works, | 


Under these circumstances it is satisfactory to find that 
the electric installations—all conducted on municipal account 
—-show an average return of 8°5 per cent. on the capitals in- 
vested. These returns vary from 18°05 per cent. at Hamburg, 
to 6°62 per cent. at Cologne. The sums required for the 
sinking funds are from 1} to 2 per cent. for the buildings, 4 
to 5 per cent. for steam boilers, engines, and their belongings, 
6 per cent. for accumulators, 3 per cent. for cables, and 8 to 
10 oe cent. on fittings. These figures throw a light on the 
probable average duration of the various departments. 

Cologne is the only large installation on the alternating 
system, whilst the other five cities adhere to the continuous 
current system. The returns at Cologne are certainly lower 
in proportion than in the remaining cities. This fact cannot, 
however, be justly ascribed to the difference of the systems, 
since at Cologne the costs of the installation are higher in 
proportion to its working capacity than that in the other 
cities. 

The Hamburg central uses relatively small sets of ma- 
chinery, and it is consequently about to be remodelled by the 
firm, Schiickert & Co., when it is expected that a consider- 
able saving of fuel can be effected. The Hamburg works 
and those of Hanover, being situate in the middle of the 
respective cities, have to ueze smokeless fuel, i.e., coke at 
Hamburg, and anthracite at Hanover. The Elberfeld works 
does not make use of accumulators. At Diisseldorf there are 
three sub-stations, with accumulators, in the middle of the 
city. 
At Cologne, the salaries and wages are higher than those, 
e.g., at Diisseldorf. 

The tables appended to the reports show that the duration 
of the lamps installed comes up to the estimated figures in 
one instance only. This fact is of great importance for cal- 
culating the remunerative nature of an installation, and for 
fixing the price at which current can be supplied. 

The demand for current for industrial uses and for tram- 
ways, &c., has latterly shown a satisfactory increase, especi- 
ally at Berlin and Hanover. 


REVIEWS. 


Clarke's Tables, Memoranda, and Calculated Results for 
Plumbers, Architects, Sanitary Engineers, dc. Second 
Edition. London: R. Bush & Co., 92 and 93, Fleet 
Street. 

In the preface the author states that the progress of events 
demands the addition of matter dealing with electrical work. 
Accordingly, he opens the new section with the rather extra- 
ordinary jumble :—‘‘ Nobody knows what electricity is. Its 
behaviour is, however, well understood, and the line between 
good and bad work is clearly marked.” However, the re- 
mainder of the section contains much jadiciously selected 
material, though, in the case of electric bells, the descriptive 
matter would be improved by a few diagrams explanatory of 
the connections of the same. The use of Fuller bichromates 
for electric bells, when the system is large, is suggested. We 
very much doubt if they would be found to give satisfaction, 
as they are certainly not suited for continued use, unless 
attention is frequently given to them. The general bulk of 
the press remains unaltered materially from that given in the 
first edition, though corrections have been made. The book 
is certainly a handy one, and is deserving of praise. 


Helical Gears. By A FoREMAN PATTERN Maker. London: 
Whittaker & Co., Paternoster Square. 


The author of this work states, and rightly so, that the 
subject of helical gears is of growing importance, hence the 
publication of the book. ‘Ihe construction of the teeth of 
wheels is a favourite one for writers, but helical gearing has 
certainly not received the attention it deserves, and there 
can be but little doubt that there are many instanccs in 
which the designs of the same are very bad, and other cases 
where such gear could have been adopted with advautege, 
had proper confidence been felt in its correct running. ‘The 
work is of a very practical character, and the general prin- 
ciples on which the gear should be designed are clearly ex- 


si- 
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. Those who have had experience of toothed gearing 

now well the feeling of pleasure which the almost noiseless 

running of well-made teeth inspires, and the torture which 

the reverse gives ; the latter is by no means uncommon, un- 
fortunately. 

The writer points out that when correctly hung, helical 
wheels will run more smoothly, with less friction, and less 
diagonal thrust than common spur or bevel gears, but it is 
vitally necessary that the design and construction of the 
rolling curves be precise, otherwise the result is a much 
worse form of gear than the common ones. The general 
contents of the book are as follows :—I. The friction of 
ordinary gears; II. The relation of the helix to helical 
eens III. The case of straight teeth set diagonally ; 
VY. Marking out and making spur tooth-blocks ; V. Mark- 
ing out and working bevel tooth-blocks; VI. Pattern gears ; 
VII. Moulding helical spurs and bevels by machine ; 
VIII. —~ helical wheels; IX. Designing the forms of 
teeth; X. Practical results. 


Theoretical Elements of Electro-Dynamic Machinery. B 
A. E. Kenney, F.R.A.S. 


This little volume of 87 pages is a collection of a series of 
articles published in the Hiectrical Engineer, of New York. 
It consists of six chapters ; the first three deal with magnetic 
flux, magnetomotive force and potentials, and reluctance and 
permeance respectively. Chapter IV., with “the influence 
of iron in and on the magnetic circuit”; V., with “ stress 
distribution,” both in the magnetic medium and on conduc- 
tors carrying current ; while the last chapter is on electro- 
magnetic energy. Although Mr. Kennelly states in the 

reface that his “desire and intention has been to develop 
or students of electrical engineering the applied or arith- 
metical theory of electro-magnetism, as distinguished from 
the purely mathematical theory,” we confess that we cannot 
see the raison d’étre of this work. It is pretty certain that 
if this book were put in the hands of a student who had not 
a fairly good previous acquaintance with the mathematical 
laws of electro-magnetism he would not benefit by it, and 
much in it would be unintelligible to him, while if he were 
thus coneeee he would gain little by a study of it. 
Mr. Kennelly, in many cases, simply states formulx with- 
out any attempt at reasoning them out, and then works an 
arithmetical example or two by substituting figures for 
7 This would, we fear, tend to encourage a fault 
that unfortunately seems to be inherent in many students, 
viz., to regard a formula as “something to conjure with,” 
instead of a shorthand method of expressing a result that 
can be derived by purely logical reasoning from certain simple 
and fundamental laws. There are also given a number of 
diagrams of equipotential surfaces for various simple cases, 
where the quantities involved have particular numerical 
values, but no explanation is given as to how they are drawn, 
or how to obtain them if the numerical values were different. 
Throughout the book potential differences are expressed in 
ergs, and, on page 14, the author gives the following definition 
of potential :—‘“ The magnetic potential at any point due to 
any magnetic body or system is the work which would have 
to be mechanically performed solely against magnetic forces 
in conveying a free unit north pole from an infinite dis- 
tance up to that point.... This is distinctly a 
misleading definition, as the word is should be replaced 
iy is measured by, and we should have hardly expected 

r. Kennelly to fall into this error, although he later 
on contradicts it in a small footnote in which it is stated 


netic flux, due to the introduction of iron, is clearly explained, 


the author pointing out that the effect of the iron may be re- 
garded as either diminishing the magnetic reluctance, or as 
producing a magnetomotive force in the iron, coinciding with 
the exciting M.M.F, in direction, and that it is preferable to 
take the latter view on account of the fact that when the 
exciting M.M.F. is withdrawn, a residual flux remains. 

In Chapter V., it is pointed out that when magnetic fields 
are mapped out by scattered iron filings, the density of dis- 
tribution of the filings does not imply indication of the dis- 
tribution of 8, the magnetic induction, but of the product 


B. - where - represents the rate of increase or decrease 
of the magnetic induction with respect to distance, and it is 
for this reason principally that when a broad flat polar face 
is plunged into iron filings, they congregate more thickly at 
the edges, as there the rate of change of induction is greater 
than near the centre. 

Chapter VI. deals very shortly with the energy due to the 
magnetisation of the medium in the case of one or more cir- 
cuits carrying current. 


Electric Transformation of Power. By P. ATKINSON. 
London: Crosby Lockwood & Son. 


The title of this work is misleading, as there is nothing in 
the work relating to transforming of power. It is another 
book, like the dozens that are being sent out almost weekly 
from the press, dealing with ordinary motors and dynamos in 
a very ordinary method. The style is popular, and after the 
manner of the merchants’ catalogues from which many of the 
illustrations are taken. It may be of use to non-technical 
readers who wish to comprehend in a general way what kind 
of machinery is used in electric power working ; and it also 
gives an idea of the kind of motors and dynamos used in 
America for power purposes, but neither in the matter nor 
illustrations is there much either interesting or instructive 
for the student or electrical engineer. 


How to Wire Buildings. By Avaustus Nou. New York: 
C. C. Shelley. 


It is extraordinary how little has been written on this 
very important subject. The extreme laxity on the part of 
supply companies in dealing with installations to which they 
supply current is, of course, intelligible ; bat that consulting 
engineers, and above all, architects, should be content to 
leave so much of the wiring of a building to fate is certainly 
difficult to understand. 

The author treats portions of the subject very thoroughly, 
but always in such language as to appeal to the class of 
readers for whom he has written the book, namely, to men 
actually engaged in the work of installing. The book may, 
however, be consulted with advantage by foremen and others 
engaged in superintending wiring. It is, of course, 
impossible to cover the whole of the field open to discussion 
under the head of “ How to Wire Buildings,” and we think 
that perhaps the author might have done better in leaving 
out chapters dealing with elementary calculations connected 
with dynamo design, and in treating the very important 
electrical quantities, current, electromotive force, and resis- 
tance at greater length. So much misconception exists as to 
the real meaning of Ohm’s law that the relation of these 
three quantities to each other cannot sufficiently be insisted 
on, especially when addressing working men. 

Another matter to which we may take objection is the 
enunciation of rules, without any accompanying explanation 
as to how these rules have been arrived at. Thus in Chapter 
XXI. (dealing with the determination of the size of wire for 
« given percentage of loss when supplying a group of lamps) 
there would be no necessity fora “rule” at all had Ohm’s 
law been thoroughly explained at the commencement, 
because such calculations involve nothing more than a trans- 
formed expression of Ohm’s law. In the chapter dealing 
with energy and power the author, in arriving at the engine 
power required to produce a given electrical power, works 
with efficiencies. This is always puzzling to a working man 
as the added percentage is calculated on the total after 
addition, and not on the quantity to which it is added. It 
is more satisfactory to first explain the meaning of “counter 
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that potential when — in ergs, implies ergs expended hel 
on or by unit pole. The mistake of saying potential 1s work es 
n: is a rather common one in elementary text books, but hardly Bp. 
so prevalent as that of expressing strength of magnetic field Bos 
} in dynes, an error into which almost all writers of small ie 
a books on electricity and magnetism, unerringly fall. Mr. Bre ie 
Kennelly objects to the use of the term “ induc- 
. tion” as flux per unit of area, and employs throughout the 
so book the word “intensity” ; this seems rather a pity, as the 
ond term “induction” is now so universally used in this sense, 
- while “intensity” has been already requisitioned as “intensity 
and of magnetisation,” or magnetic moment per unit volume. In ; 
. the commencement of Chapter IV., the increase in the mag- . 
in- ‘ 
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efficiency” and work with this quantity, as the calculations 
become much clearer. 

There are one or two obvious oversights, as on page 146, 
where the author states that “two dynamos connected to the 
three-wire system are practically similar to two dynamos 
connected in multiple.” This statement is practically 
corrected by one on the previous page to the effect that “ with 
dynamos connected in multiple the pressure of all is equal to 
that of any one machine.” 

The book is illustrated by a number of diagrams indicative 
of systems of wiring and of methods of lighting large rooms, 
and some useful tables are given in the appendix. 


First Principles of Electrical Engineering. By C. H. W. 
Biggs. London: Biggs & Co. 


This is pre-eminently a book with an object, or, rather, to 
be strictly exact, two objects, the one of which is ostensible, 
the other, real. The ostensible object is stated by the author 
on the title page as “an attempt to provide an elementary 
book for those who are intending to enter the profession of 
electrical engineering.” A very abortive attempt it is indeed, 
for there is no book we know of which is less fitted to be a 
help, or more fitted to be a genuine hindrance to those whom 
it professes to assist, than this of Mr. Biggs’s. The real 
object of the book, however, is to act as a vehicle wherewith 
to air the author’s fads and fancies. To anyone who has 
even an eleméntary knowledge of the subject, according to 
modern and generally accepted ideas, this is made abundantly 
evident from a perusal of it. But this is exactly where 
author and public join issues, regarding those generally 
accepted ideas. Mr. Biggs has somehow—mainly, we believe, 
from an inherent crookedness of vision—got the notion that 
at ideas are all wrong, and that he was born to correct 

em. 


The times are out of joint! O, cursed spite 
That ever he was born to set them right ! 


And so he, like a modern Don Quixote, erects sundry wind- 
‘mills (he doesn’t call them “ windmills,” however, he calls 
them “existing notions”), and then gravely proceeds to 
demolish them. Will Mr. Biggs be surprised to learn that 
the greater part of what he preaches in this book as a new 
gospel has been generally accepted and taught for many 

ears? It has not been taught, indeed, as set forth by 

r. Biggs—that would be a very great pity—but still it has 
been taught in such a way as to produce good, sound elec- 
trical engineers, who are capable in every respect of uphold- 
‘“{ng the credit and advancing the cause of electrical engineer- 
ing. As to the rest, which has vot been generally accepted 
and taught, we give the author full credit for his originality 
‘of conception and for his lucidity of expression—with this 
one'renark, that it had been better for Mr. Biggs’s reputa- 
tion, and'.much better for those who look up to him asa 
teacher, if' it had never even been conceived, much less set 
forth in writing. Our whole views on this matter will be 
found succinctly stated by the author in that portion of the 
preface where he bombastically discounts anticipated criticism, 
“ All in this book is to you new or old—the new is untrue, 
the old is better said elsewhere.” The italics are not the 
author’s. 

This second edition is described on the title page as “ partly 
re-written and enlarged.” The re-writing has helped to get 
rid of the worst of those eggregious blunders of statement, 
conception and calculation which disfigured the first edition. 
A large number, however, have been allowed to remain, and 
several entirely new ones have been perpetrated. The enlarge- 
— eels consists in the use of a larger and opener fount 
of type! 

We much regret to see that, although the book professes 
to deal with the “ first principks ” of electrical engineering, 
no honest attempt whatever has been made in even the second 
edition to give a plain straightforward account of these 
principles, in such a way that beginners (for whom the book 
. specially written) can derive any benefit whatever from 

em. 


As to definitions of the various terms employed, or even 
explanations of them, except in a very few cases, the author 
seems to ignore them completely. Beginners will, therefore, 
have to evolve these from their inner consciousness, or do 
without them altogether. It must have been either from 


want of will or want of knowledge that the author thus 
deliberately overlooks such important matters which ouly 
would have made his book intelligible to those whom it pro- 
fesses to assist. It certainly is not from want of space, for 
if he had confined his attention solely to the first principles 
of the subject and their elementary applications, he could 
quite well, within the limits of its 250 pages or so, have 
conveyed a great deal of solid and useful information. That 
he has not so confined himself even in his second edition, is 
evident from the fact that he has retained a great deal of 
what must be considered mere padding. He devotes seven 
pages to frictional and induction apparatus and to Leyden 
jars, about 13 pages to primary batteries (with two pages 
sandwiched in about secondary batteries), and begins his 
treatment of the dynamo with some 12 pages of elementary 
theoretical mechanics which he calls “ Electro-Graphics.” 
Further on he gives us a comparatively full and well written 
section on “ Temperature of Coil,” which, however, cannot 
be fairly considered as rightly belonging to a merely 
elementary work. That we are not wrong in designating all 
this as padding, we would call attention to the last chapter of 
the work where the author, after giving a four-page account 
of the tangent galvanometer, very ingenuously adds : “ Such 
a galvanometer as that described, however, is not suitable for 
engineering work”! Itis all the merest padding ; for what 
does a budding electric light engineer want to know about 
Wimshurst machines, or the best way of joining up primary 
batteries? Or why dismiss alternators, transformers, and 
electro-motors with about four pages each, when these are 
subjects that he really wants information about ? 

We have neither the time nor the space to devote to a com- 
plete examination of the book, and to that thorough exposure 
of its numerous defects, which its demerits demand. One or 
two samples of its style of teaching must suffice. Faraday 
has laid it down, as the fundamental principle of electro- 
magnetic induction, that a difference of pressure is set up 
between the ends of a conductor which is in a magnetic field, 
so long as the conductor is cutting the lines of force of the 
field at a constantly changing rate; and that such difference 
of pressure is proportional, cvteris paribus, to the rate of 
change in the number of lines so cut. We have looked care- 
fully all through the book for a clear enunciation of this most 
essential principle in any form whatsoever, but have failed to 
find one. On the other hand, we have found Mr. Biggs 
talking a great deal in his characteristically vague and loose 
way of the “looping ” and “ unlooping ” of “loops of force” 
(these are part of Mr. Biggs’s own phraseology) around a 
conductor, but always as if it were the mere fact (as distinct 
from the act) of looping and unlooping, which gave rise to 
the difference of pressure. We observe also that he still 
persists in saying that the maximum difference of pressure 
exists in an armature when the coils are moving parallel 
with the lines of force! In another place, the author 
shows a conductor forming an open circuit (which he 
calls a “conductive circuit”), broaght into the field 
of a magnet ; and declares that this will “set up a 
definite temporary current in the conductor.” A current 
flowing in an open circuit ! On the following page, moreover, 
Mr. Biggs says, in effect, that all conductive circuits must be 
closed circuits! Yet again, when spea':ing of the Foucault 
currents in an armature core, he refers to them within the 
space of half-a-dozen lines as “currents” and as “ the cut- 
rent,” as if he were speaking of the main current generated 
in the armature. In speaking of the magnetisation of iron, 
he makes use of the symbols, », B and H, but gives no 
adequate explanation at all of their meaning, how they are 
measured, or even what units are employed. But we are not 
surprised at this omission, for over and over again we observe 
that the author uses the term “ strength of field” in such a 
way as to make it abundantly clear that he himself has no 
notion of its precise meaning. It is men like Mr. Biggs 
who put the adoption of a rational decimal. system of nota- 
tion into the far future. Because, forsooth, feet and inches 

unds and ounces, pence and shillings happen to exist, that 
is reason enough for him why they ouglit to persist when all 
enlightened minds in the kingdom are crying out for their 
abolition. “In English workshops, and outside of pedagogic 
schoolrooms measurement is made in feet and inches, but the 
pedagogues throw every possible obstacle in the way of 
ordinary mén knowing what they mean, for the sole pur- 
pose, it seems, of making people believe the subject is 
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difficult, when in reality it is exceedingly simple, and could, 
if put propery, be understood by almost every schoolboy in 
the sixth standard.” ll this is surely wrong-headed drivel. 
In intimate connection with the above, it is interesting to 
note that, on the opposite page, the author makes an arith- 
metical blunder which would ensure even a second standard 
boy a good caning. But perhaps it is only another printers’ 
error, as also doubtless are the two following, which have 
been transferred, we note, from the former edition: At page 
19, Mr. Biggs states that the coefficient (for copper) of 
increase of resistance with increase of temperature is “*002 
per cent. per degree Fahrenheit.” He then continues, “ A 
iece of copper, therefore, having a resistance of 1 ohm at 
32° Fah., would have a resistance of 1 + (‘002 x 50), or 
1°1 ohm at 82° Fah.” ! Then again, on page 133, he says, 
“The resistance increases about -002—/hat is about 2 per 
cent.—for an increase of temperature of 1° Fah.” Now, in 
the first place, “°002 per cent.” is wrong ; in the second 
place, the succeeding arithmetical example is wrong; and in 
the third place, *002 of any quantity is not 2 per cent. but *2 per 
cent. of that quantity. In the name of all that is wonderful, 
how isa mere elementary student to reconcile the above state- 
ments, or detect which of them is rightand which wrong? And 
et, this is the book which the “ gentle critic” is informed 
forehand, “is intended to be an elementary one to the 
student of electrical engineering.” Well, heaven help the 
student ! for he will get precious small help here. We have 
jotted down two closely written sheets of errors in diagrams, 
examples, conceptions, statements, English, &c., but have 
no room to do more than merely mention the fact. 

It is still to be regretted that Mr. Biggs in “ partly re- 
writing and enlarging ” his second edition, has not found 
room to give a complete description as well as a decent illus- 
tration of a modern dynamo, alternator, electromotor, 
transformer, or secondary battery, and that both are and 
incandescence lamps are passed over with a mere allusion. 

The treatment of the whole subject is very fragmentary 
and incomplete, and the arrangement of the various sections 
might be much improved. The language abounds in ex- 
amples of faulty and slipshod composition, and even of bad 
grammar, which in many cases leave the meaning—such as 
it is—quite obscure. The index is about the only part of 
the book that is fully dealt with, and even it is not free from 
errors. 

To sum up, we consider this book, as we before remarked, 
as a very dangerous one to be by any man who is not 
armed at all points against its errors and misstatements. To 
those who are well up in the subject it ought to prove 
amusing reading, but to the beginner it would merely have 
the effect of unsettling his mind about all that he had pre- 
viously acquired—it would rob him of his wheat, and give 
him nothing but chaff. At the end of the text, we observe 
the injunction “ respice finem”—* consider the end.” We 
have done so very carefully, and we consider that the proper 
end for all such mere chaff, will be found plainly set forth in 
the last clause of the 8th verse of the 6th chapter of Paul’s 
epistle to the Hebrews. Verb. sap. sat. 


THE PRACTICAL UNIT OF SELF-INDUCTION. 


By ARTHUR WHITWELL, M.A. 


OwING to the rapid development of alternate current systems 
of lighting and transmission of power during the last five or 
six years, self-induction has become of much greater 
importance than formerly, and has taken its place alongside 
of, and co-equal with, the familiar trinity of current, E.M.F., 
and resistanve. In most of the older applications of elec- 
tricity only steady currents were used, and self-induction did 
not enter into ordinary calculations, consequently, whilst 
most people had got clear ideas of current resistance and 
E.M.F., of the methods of measuring them, and of the units 
employed, they had very misty ideas of what self-induction 
was, and regarded it as something mysterious only written 
about in books, and not entering into the practical questions 
which concerned them, The alternator and alternate current 
transformer have altered all this, but even to-day we could 


find many electricians who have not sharp clear ideas as to 
what self-induction, an absolute unit of self-induction or a 
henry, really are. My object is to try and give briefly, and 
from first principles, a clear notion of what the henry or the 
practical unit of self-induction is. 

In the C.G.S. system the units of length, mass, and time, 
are the centimetre, the gramme, and the second. The unit 
of force, called the dyne, is that force, which acting for one 
second on a mass of one gramme, will produce a velocity of 
1 cm. per second. Itis ,},; gramme. A magnetic pole acts 
on another pole with a force proportional to the products of 
the strengths of the two poles divided by the square of the 
distance between them, and a unit magnetic pole is defined 
to be that pole which acts on another exactly equal pole, at a 
distance of 1 cm., with the force of one dyne. Round about 
a magnetic pole, or electric current, there is a field of force 
which acts on a magnetic pole placed in it and urges it along 
a line of force with a force proportional to the product of the 
strength of the field, and the strength of the pole. A field 
of unit strength is one which urges a unit pole along a line 
of force with a force of one dyne. It is conventionally 
agreed that in a uniform field of unit strength there is one 
unit line of force in each square centimetre of area at right 
angles to the lines of force. 

Suppose a closed circuit to be placed in a uniform mag- 
netic field, and so moved that one unit line of force is added 
uniformly to the circuit every second, then an absolute 
unit of electromotive force is set up in that circuit. The 
E.M.F. in absolute units is thus the rate of adding unit 
lines of force to a circuit. A current is found to exert a 
force on a magnetic pole, proportional to the current to the 
length of the circuit, and to the inverse square of the distance 
of the pole, and an absolute unit of current is defined to be 
that current, one centimetre of length of which acts ona 
unit magnetic pole with the force of one dyne, every part 
of the current being distant 1 cm. from the pole. When an 
E.M.F of one absolute unit produces one absolute unit of 
current in a circuit, that circuit has one absolute unit of 
resistance. In an inductionless circuit, the relation between 
Cc E, and R is expressed by Ohm’s law, and is always E = © R. 
In a circuit having self-induction a varying E.M.F. has to 
do two things: First, it has to overcome the ohmic re- 
sistance and drive the current, expending energy in the form 
of heat in so doing, and, secondly, it has to put a strain in 
the medium surrounding the circuit. This latter effect is 
equivalent to a back electromotive force, which is propor- 
tional to the rate of change of the current. The simple 


relation, E = C R, does not now hold. If the current is 
uniformly increasing, the new relation is 
do 


E=cCR+L— 
at 

where 1 is called the self-induction of the circuit. Let us 

suppose the current to increase uniformly with the time and 

be = ¢ c, then 

d (tc) 


E=fcR+1L 
at 


or E=/f(CR+LC. 


The first term on the right is the part of the impressed 
E.M.F. which is driving the current ; the second term is the 
back E.M.F., due to self-induction. If we suppose further 
that c is one absolute unit of current, that is to say that the 
current increases by one absolute unit per second, and also 
that the back E.M.F. of self-induction is one absolute unit of 
E.M F., then the self-induction of the circuit will be one 
absolute unit of self-induction. We can thus define an ab- 
solute unit of self-induction as follows: a circuit has one 
absolute unit of self-induction, if, when the current is uni- 
formly increasing at the rate of one absolute unit per second, 
the back E.M.F. is one absolute unit. The practical units 
of E.M.F., current, and resistance are 10°, ,',, and 10° ab- 
solute units respectively. Now, supposing the current is 
increasing uniformly at the rate of one ampere per second, 
and the back E.M.F. is one volt, then the self-induction of 
the circuit is one henry. 

From the relation, back E.M.I. = 1 ¢, it is evident that 
10° = L xX 4'y, or that the henry is 10° absolute units. 

‘The dimension of self-induction is simply lengih. We 
can get at this by considering our definitions. 
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mx m 

so that as the dimensions of force = 1. m T~*, the dimensions 
of magnetic pole are? mM? r~', From the relation that 
the force on a pole = strength of field x strength of pole, we 
find that the dimensions of strength of field = 1-3 w? r-', 

The dimensions of E.M.F. are got from the relation : 

EMF. = Strength of field x area 
time 


Force between two magnetic poles = 


The dimensions of current are got from the relation : 
Force on magnetic pole 
_ current x | length of circuit x strength of pole 
rquure of Uistauce Of pole. 


and are 13 
The dimensions of resistance are got from the relation : 

E = C R, and are simply L T~', or velocity. 

d 


©. it is evident that 


From the relation, R+ 1 


E and 1 os have the same dimensions, and as - is of the 


nature of current — time, 1. and ¢ R have the same dimen- 
sions, that is the dimension of 1 is simply length. A henry 
is a second ohm, or 10° centimetres, or an earth quadrant. 


ELECTRIC LIGHT ON SHIPBOARD. 


Captain Frovp, Secretary of the Shipmasters’ Society, in a 
communication to the Pall Mall Gazette, corroborates our 
statements made last week on the subject of electric wires on 
shipboard. He shows a photo of some wires taken from ship 
circuits, one of which caused a fire. It was contained in— 
we cannot say protected by—a wood casing, in an engine 
room ; bulk-head water got in freely. 

It would be quite an easy matter to make rules for com- 
pelling the use of thoroughly protected wires. All wires 
should be armoured. Wood casing may then be used, if 
desired, for appearance sake ; but it cannot be too strongly 
impressed on owners and builders that wood casing is no 
protection whatever, and ought never to be used. 

Some rules regulating the wiring and fittings must be 
made, and we shall suggest some shortly. 

The engine and dynamo are insignificant concerns com- 
pared with the wiring and fittings, and yet these, and a nice 
shiny switchboard, generally occupy the whole attention of 
the engineers who examine and accept ship installations. 

It is something astonishing to find the high prices paid, 
for trashy little engines for ship lighting are sometimes just 
about three times the price for which they can be bought for 
other purposes. Yet a little extra outlay in wiring is at once 
objected to. 

Captain Froud mentions that water found its way through 
a hole in a deck through which a wire passed. Such care- 
lessness displayed in this case is most reprehensible ; honest 
contractors make every hole in a bulkhead or deck perfectly 
watertight, but the jerry builder does not know even how 
such a thing is done. He also complains of the position 
usually chosen for the side lights on the electric lighted 
ships. That, however, is no fault of the contractor ; the 
position of the lights is chosen for him. 


CORRESPONDENCE. 


A Pillar of Science. 


In your article on “A Pillar of Science” you compare 
Siemens with the young men of the present generation, and 
use these words “That with young men of the present day 
the climbing of the ladder of fame has fallen into disrepute.” 
Now, I maintain that is an unfair criticism, as it is only a 
part statement, and a part statement is generally a mis- 


statement. Granted that some young men come under your 
heading, I presume you will admit that there are some who 
have attained to a degree of fame. It is to neither of these 
that I wish to draw your attention, but to those who have 
failed, and failed through no lack of trying, but through the 
obstacles that have been thrown in their way by those who 
should have given them a helping hand. 

Now, sir, what are electrical societies and engineers doing 
for such as these? The general policy seems to be this: If 
® young man has several hundred pounds and can keep 
himself for about three years, he has a good opening into the 
mp whether his natural abilities tend that way or not, 

ut a young man who has natural abilities in this direction, 
and who might, in course of time, attain to a degree of fame, 
and be the means of opening up other paths of the science, 
has no chance, because he has not the above “monetary” 
recommendation. Again, I ask, what are officials of the 
society and prominent electricians doing, or going to do in 
this matter? Are they going to let the matter rest, and 
have the trade filled with mere mechanical machines, to the 
exclusion of better men? or are they going to take steps so 
that only those who are naturally fitted shall enter the 
profession ? 


An Explanation. 


Owing to the numerous inquiries we have had recently as 
to whether we have changed the constitution and address of 
our firm, we feel it incumbent on us to state there has been 
no change whatever, and that the partners, F. H. Nalder, H. 
Nalder, C. W. 8. Crawley, and A. Soames, who have con- 
ducted the business during the last six years, still carry it on 
as Nalder Bros. & Co., and that our sole place of business is 
at 16, Red Lion Street, Clerkenwell, London, E.C., as 
heretofore. 

Nalder Bros. & Co. 


Crystal Palace Lighting. 


In a recent number of your journal I saw a list of contracts 
carried out by a well-known firm, and among them :— 
“Crystal Palace: Complete lighting of the main nave, 
courts, &c., of the Crystal Palace with 90 arc lamps supplied 
with current from three Crompton dynamos, 500 volts, 
30 ampéres each, the lamps being 10 in series and 3 parallels. 
It is believed that this is the first time such an arrangement 
has been carried out, at any rate, on such an extended scale.” 

Will you allow me to state, in fairness to the permanent 
staff who fixed the Silvertown cables and executed all the work 
at the Palace, that Messrs. Crompton & Co. supplied the 
dynamos and lamps, &c., and that there is nothing very 
original about the scheme I prepared. The same thing was 
done, and on a much larger scale, at the Paris Exposition 
five years ago. 

Wm. H. Massey. 


Economical Age of Incandescent Lamps. 


I notice in Lieut. Eyre’s paper in your issue of the 2nd 
instant, that there seems to be an inaccuracy in the differen- 


2L+2My 
tiation of zPy—Kk y” as the value of 
M PM M 
and not 


I should be glad if you or any of your readers would 
explain this difference, and oblige. 


P.S.—There seems to be a printer’s crror, also, a8 P is 
said to be 
=—; 


P 


and what is meant is 
Ky 


Y=P—- 
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BOOKS RECEIVED. 


Thoughts on Faith and Scepticism. By Tuomas AnpREws, F.R.S. 
~~ by James Nisbet & Co., 21, Berners Street, W. Price, 
3s. 


Lockwood's Builder’s and Contractor's Price Book for 1894 By 
Francis T. W. Mitter. Published by Crosby Lockwood & Son, 
London. 

Electricity in the Service of Man. A popular and practical treatise 
on the applications of electricity in modern life. By R. Wor- 
MELL, D.Sc., M.A. Revised and enlarged, by R. Mullineux 
Walmsley, D.Sc., &c. Published by Cassell & Co., Limited. 

Modern Shafting and Gearing and the Economical Transmission of 
Power. By M. Powis Bats, A.M.1.C.E., M.I.M.E. Published 
by Wm. Rider & Son, Limited. Price 2s. 6d. 


BUSINESS NOTICES, &c. 


READY.—The Universal Electrical Directory (J. A. 
Berly’s) for 1894. Orders for copies should be at once placed with 
Messrs. H. Alabaster, Gatehouse & Co., 22, Paternoster Row, 
London, E.C. The price of the book is 4s., post free. 


Leicester Electric Lighting.—The engineer and man- 
ager to the Corporation Gas Department, Mr. Alfred Colson, 
M.Inst.C.E., has drawn up a report to the Town Council in connection 
with the tenders for electric lighting engines, in pursuance of a 
resolution passed by the Council at their last meeting on the 30th ult. 
The following is an abstract thereof :—On December 15th, 1893, ten 
firms were invited by the Gas Committee to submit tenders for the 
supply and erection at their central station, Aylestone Road Gas- 
works, of four horizontal compound condensing engines, three of 
which were to be of 300 B.H'P. each, and the fourth of 112 B.H.P. 
The specification under which the designs for these engines were to 
be prepared stipulated that “the governor must be capable of 
regulating the speed of the engine, so that without any adjustment 
by hand, whilst working, the speed at full load shall not be more 
than three per cent. less than with no load.” While complying with 
the conditions of the specification, the competitors were to submit 
what they considered the best mechanical arrangement for the 
purpose. Of the ten firms invited, three declined to tender for 
reasons given. One tender was received too Jate for consideration. 
The tenders of the remaining six firms were opened by the Gas 
Committee on the 8th inst., and submitted by them to the Electric 
Lighting Sub-committee for their consideration and report. At a 
meeting of the sub-committee on the 10th inst., I presented an 
analysis of the tenders received. Previous to the meeting, I informed 
the chairman that after examining the drawings, specifications, and 
tenders in conjunction with the engineer of the Brush Electrical 
Engineering Company, there were in my judgment only two designs 
suitable for our purpose, viz., the design of Messrs. Musgrave & Sons, 
of Bolton, which provided engines for a total of 1,180 I.H.P., at the 
sum of £5,363, and an alternative design of Messrs. Hick, Hargreaves 
and Co., also of Bolton, for engines equal to 1,185 I.H.P., at the sum 
of £4,695. The tendcr of Messrs. Musgrave & Sons was exclusive of 
labourers required for the erection of the engines; the firm under- 
taking to supply skilled labour only, and that at a charge of 2s. 6d. 
per man per day extra tothe amount of their tender. I strongly 
recommended the acceptance of the tender of Messrs. Hick, 
Hargreaves & Co. as being the lower of the two. In going through 
the analysis of the tenders with the sub-committee, the chairman was 
pleased to refer in favourable terms to the design submitted by 
Messrs. Jessop & Son, of Leicester. This design, though good in 
many respects, I have been compelled to reject with others. In an 
accompanying letter Messrs. Jessop & Son stated: ‘ We have shown 
the engines with the dynamo placed between them, being the best 
way of distributing the strains, and the neatest arrangement. If, 
however, it is found necessary to apply the power at one end of tle 
dynamo shaft, we can arrange our engines accordingly.” As it was 
not clear to the sub-committec whether the alternative design was 
¢ffered at the same price, the firm was communicated with ly tele- 
phone, and upon their replying in the affirmative permission was 
given them to submit drawings of their proposed re-arrangement. 
It is this design aud tender marked No. 9 in the avalysis, as compared 
with that submitted by Messrs. Hick, Hargreaves & Co., and marked 
No. 7, that I have your instructions to report upon. In general 
arrangement the designs are similar, inasmuch as side by side engines, 
placed on one side of the dynamo, are provided for in each case. As 
to the large engines, they are equal as regards diameter of cylinders 
and length of stroke, but those offered by Messrs. Hick, Hargreaves 
and Co. are to indicate 350 H.P. each, at a cost of £3,945, while those 
offered by Messrs. Jessop & Son are to indicate 340 H.P. each, at a 
cost of £4,035. In the former case the engines would be supplied 
with Corliss valves and gear, and in the latter with Collmann’s. 
Even without claimirg avy advantage for the additional indicated 
horse-power, this comparison shows a diffcrence of £90 in favour of 
Messrs. Hick, Hargreaves & Co.’s tender, added to which the engines 
are supplied with a more costly and well-proved valve gear. The follow- 
ing are the particulars as regards the small engine offered by each firm : 


0 


. | Revo- Size of 
Firm. LH.P. lutions. cylinder. 


valve gear. 


Wie In. In. 
Hick, Hargreaves &Co. 135 | 118 | 11 20| 24 | Corliss. |£750 
Jessop & Sun... ... 125 | 118 | 10 18| 24 | £610 


From this comparison of the small engines, there appears to be an 
advantage of £140 in favour of Messrs. Jessop & Son, but this amount 
would be more than equalled by the gain of the additional horse- 
— and the extra value and superiority of the valve gear provided 
or in the engine offered by Messrs. Hick, Hargreaves & Co. Iam 
thoroughly acquainted with the character of the work executed by 
each of the firms referred to, and after giving the most careful 
further consideration to this matter, I am bound to advise you (as I 
have already advised the Electric Lighting Sub-Committee, and 
also the Gas Committee) to accept the tender of Messrs. Hick, 
Hargreaves & Co., as by eo doing you will be obtaining greater value 
for your money, and will be entrusting a difficult and responsible 
piece of work to one of the most experienced and competent firms of 
engineers in the kingdom. In conclusion, I may be permitted to 
point out that the Gas Committee, in adopting slow-speed direct- 
acting machinery in connection with their electric lighting station, 
are following Continental rather than English practice, and that the 
successful working of this system abroad has only been achieved by 
the use of engines of the most perfect design and workmanship. 
Correspondence and the analysis referred to are appended to the 
report. The Town Council considered this report at great length. 
In the end it was adopted by a majority of 21. 


Davenport Are Lamp.—A new small electric arc lamp is 
being placed upon the market, called the Davenport lamp, for optical 
lanterns. The lamps have been successfully used at the Society of 
Arts and the Camera Club. The inventor, Mr. G. Davenport, has 
sought in the improved lamp to provide one that can be used safely 
by perscns unacquainted with electricity. This, it is claimed, has 
been attained by doing away with all mechanism usually employed 
in automatic-fed lamps and making the lamp a hand-fed one (central 
burning). The lamp consists of two carbon holders, so arranged that, 
while the lower carbon is automatically maintained in the proper 
position for burning by a spring within the lower carbon tube, the 
upper carbon is fed forward from time to time as the carbon is con- 
sumed, by a rod at the back of the lamp attached toa rack and pivion 
arrangement. It will burn about five minutes without attention or 
any sensible diminution of the light should the operator not be able 
to turn the rod. The tube containing the lower carbon is fastened 
by a thumbscrew to a fixed upright plate, having a slot cut in it so 
that the height of the tube may be varied and other adjustments 
made. The two carbons are set at an angle so that the full benetit 
of the arc is obtained directly in front. The lamp is made of such 
size and shape that it will fit any ordinary lantern without alteration, 
thus allow ing of the limelight or other illuminant being used when 
the electric current is not available. The rod carrying the pinion for 
feeding the upper carbon projects at the back of the lantern, and the 
only attention necessary in using the lamp is to turn this rod from time 
to time ina similar manner to that required when turning the lime for 
the limelight. Special connections can be supplied for joining the 
lamp to the supply mains, which, while protecting the terminals 
from contact with each other, render it impossible to connect up the 
lamp in the wrong manner. The sole manufacturer and agent is Mr. 
J. H. Steward, of 406, Strand, W.C. 


The Kingswood Electric Tramway. — The Bristol 
Tramways and Carriage Company, Limited, in their report just issued, 
publish the fullowing paragraph:—“ The directors have concluded 
their investigations with reference to electricity as a motive power, 
and they can now with confidence recommend the shareholders 
to approve of the adoption of the overhead system of electric traction 
on the existing line from Old Market Street to St George, as well as 
the proposed extension to Kingswood. The latter district is not only 
a very populous one but an important manufacturing centre, and has 
up to the present suffered from the want of means of communication 
with Bristol. The directors are prepared to recommend the share- 
holders to carry out this extension (the Parliamentary powers for 
which already exist), if the necessary authority is obtained for the 
use of electric traction ; and, inasmuch as the population to be served 
by this line is approximately 60,C00, the directors fecl they may 
reasonably expect the hearty co-operation of the Local Boards, as 
well as that of the Bristol Corporation (in respect of the four streets 
within the city boundary), in order to secure the advantages of an 
electrical tramway for so important a portion of the community. To 
mect the capital outlays ccntemplated, it will Le necessary to increase 
the capital of the company, and an extraordinary general mecting 
will be held at the conclusion of the ordinary busine-s, for the purpose 
of creating 5,0¢0 new shares of £10 cach, to be issued upon such 
terms as the directors may, in the interests of the slareholders, deem 
expedient.” 


Electrically Vighted Piano.—On Monday last, at 
Andertonu’s Hotel, Messrs. A. Allison & Co. placed cn view for 
inspection by press representatives, a new bell metal bridged piano- 
forte which is lighted by electricity. Incandescent lamps of 3 C.P. 
take the place usually occupied by candles. ‘The current is ob- 
tained from a sct of batterics situated in the centre of the desk 
above the keyboard of the instrument. ‘The electrical apparatus 
is, of course, entirely distinct and separate from the internal work- 
ing parts of the piano, so that no accident can arise from the 
batteries being upset inside. This new application cf clectric light- 
ing was devised by Mr. Allan Frazer. It is a capital improvement, 
but in the matter of price it will not bear comparison with the old 
m.thod of candle iighting. 


Electric Lighting at Liverpool.—Messrs. Bennett and 
Druce, 44, Fishergate, Preston, have lately completed an installation 
of electric light at Messrs. Glazebrook & Rigby’s, of Liverpool, 
including the whole of the extensive cellars owned by the firm. 
They have also wired the new offices of the Liverpool Grain Storage 
and Transit Company, Limited, and Messrs. Clunie & Co., of the same 
town, for connection with the Liverpool Supply Company’s mains, 
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..Priee_ Lists, &e.—Messrs. Cox-Walkers have sent us a 
cepy..of their pamphlet describing: electric telltales, electric fire 
alarms, lightning conductors, signals, electric indicators, and bells. 

From Messrs. Lea, Sons & Co., of Shrewsbury, we have received a 
copy of their sheet No. 13, descriptive of their electrical swing joint: 

- Messrs. Dick Kerr & Co., Limited, have published a new catalogue 
of gas. engines and pumps. There are some first-class illustrations, 
some of the blocks, however, look as though they have been scamped 
in the printing. Good paper has been used, and the general get-u 
has been carefully attended to. Gas engines of single-acting, darts | 
horizontal, double-acting horizontal engine fitted with patent electric 

ighting governor, special tandem engine for clectric lighting and 
other purposes, these and other machinery, including complete 
generator gas plants, are allotted necessary space. -At the end of the 
catalogue is a photographic view of the north end of their gas engine 
erecting shop. 

Messrs. Nalder Bros. & Co. have sent us a copy of their last cata- 
logue containing a large amount of information regarding, and prices of, 
electrical testing, mathematical, optical, and other scientific instru- 
ments manufactured by them. The book is excellently printed, as is 
usual with the firms’ publications, and crowded with numbers of 
first-class illustrations. 

Lea, Sons & Co.—This firm has recently designed and 
patented an improved electrical swing joint. With this joint there 
is always a clear wire-way at whatever angle the fitting may be turned, 
and abrasion, or breakages of the conducting wires is impossible. 


The working parts being very small, the joint can be introduced in 
the form of an astragal or ornament, adding greatly to the appear- 
ance of the fitting. It is the only joint that can be used for a curved 
bracket, and the makers claim to have produced the cheapest swing 
fitting in the market. 


Electric Light at Swansea.—The South Wales daily 
papers last week contained an exceedingly lengthy description of 
some new premises lately opened by Mr. John S. Brown, engineer 
and ironmonger, in Oxford Street, Swansea. The premises, from the 
illustrations given, have the appearance of a tial edifice. An 
extensive electric light installation has been indulged in. The shop 
door and windows are lighted by means of eight Waterhouse arc 
lamps of 2,000 C.P. each, In the basement, offices, galleries, and 
showrooms are 113 incandescent lamps of various C.Ps. In addition 
to these, two lamps of 6,000 C.P. are fitted, one underneath the glass 
roof, and the other in the tower over the front entrance. On the 
tower in the rear of the building is to be erected, sooner or later, a 
search light projector. The electric light plant, which is situated in 
an engine room in the basement of the building, consists of a Stock- 
port gas engine, driving an Elwell-Parker compound wound dynamo, 
fitted with fly-wheel and extra bearing, and designed for an output 
of 10,000 volts. 


_State of Trade during the Year 1893.—Messrs. Cox- 
Walkers have been very busy during the year 1893, which has, in 
point of turnover, been larger than any previous one. Among other 
considerable contracts, they succeeded in obtaining that for the supply 
and erection of tell-tales, telephones, and fire alarms at the London 
County Council’s new asylum at Claybury, Essex. They have also 
carried out several large installations of electric light in various parts 
of the country, and this portion of their businessis rapidly extending. 
Their work also for the last year has included telephones and 
signalling apparatus for the Edinburgh and District Water Trust ; 
the Royal Edinburgh Asylum, and colliery work of various kinds. 


Monmouth and Electric Lighting.—The Local Govern- 
ment Board have declined to grant borrowing powers for electric 
lighting until the Corporation have obtained their provisional order. 
The Board also question the practicability of using the water from 
the River Wye as a motive power. Mess1s. Bramwell & Harris have 
accordingly been engaged to examine and report regarding the 
turbines. If their report is favourable the Local Government Board 
will be again approached. 


Mildé Telephones and Electric Supply Company, 
Limited.—We are informed that the business hitherto carried on at 
60, Watling Street, London, E.C., under the style of “Ch. Mildé & Co.,” 
has been turned into a limited company under the above title. 
‘A prospectus with share application form can be had on applying to 
the company. Further detuils will be found in our “City Notes.” A 
new catalogue is in course of preparation and will be out shortly. 


_The New Telephone Company, Limited.—The third 
annual gathering of the staff took place at Manchester, on Friday 
evening last, the 2nd inst. There were upwards of 80 ladies and 
gentlemen present, including a considerable number of friends. The 
evening was a most enjoyable one, the songs and recitations given by 
various members of the staff and friends being much appreciated. 

-- Gas Engines.—We understand the patent duplex high- 
= electric light gas engine will be on show running next week in 
, showrooms of the sole agents, the Indestructible Gas Ignition 
Tube Company, Limited, 100c, Queen Victoria Street, E.C. . 


Huddersfield Electric Lighting,—The Huddersfield 
Chronicle says that on Tuesday evening, last week, one of the electric 
lights near the George Hotel went out, and was followed shortly by 
an explosion in the base of the stand on which the lamp pillar is 
erected. There was a loud report, and the small door at the base of 
the stand was blown away a distance of three yards. Flames issued 
from the base and continued to burn until the arrival of one of the 
workmen from the electric lighting station, who switched off the cur- 
rent from the lamp. 


* Durol.”—A new hardening composition for steel, called 
by this name, is being placed upon the market by Messrs. 
William Holz & Co., of 78, Bishopsgate Street Within, E.C. It is 
stated to have been tested and approved by the largest ironworks, 
steel manufacturers, mechanical engineers, &c., on the continent, and 
excellent results have been obtained. It is claimed that steel manu- 
factured with “ Durol” obtains the hardness of a diamond whilst 
retaining its tenacity and temper. 

Theatre -Lighting.—The Grimsby “ Prince of Wales” 
Theatre has been lighted by electricity. There are 300 lights of 
16 and 25 C.P. in the building, including foot lights and orchestra 
jets. The exterior is illuminated by two arc lamps of 1,000 C.P. each. 
A dynamo, fixed by Messrs. King & Co., of Hull, is driven by a 
14-H.P. Tangye gas engine. 


Great North of Scotland Railway.—A new department 
has been instituted by this company in connection with the electrical 
lighting of the joint station, the Palace Hotel, Guild Street, Aberdeen, 
as well as the telegraph system of the company. It will be known as 
the “Electrical Department,” and will be under the charge of Mr. 
Fossette, from the electrical department of the General Post Office 
of London. 


Electric Light at the London School Board Offices.— 
The plant for this installation, which is in the basement of the new 
buildings, consists of two Babcock-Wilcox water tube boilers, which 
supply steam to a pair of Parsons steam turbines and dynamos of 
the radial flow type, each capable of supplying 32,000 watts. There 
are upwards of 1,000 lights. 


Electric Lighting at Dover.—The Town Council on 
Tuesday had before them an estimate for installing the electric light 
into the Maison Dieu and Connaught Halls by the Brush Company. 
The estimated cost of wiring and fitting for the Maison Dieu Hall 
was £330, and for the Connaught Hall, £572 12s. It was decided to 
accept the tender for the fitting of the Connaught Hall only. 


Bolton Electric Lighting.—The Gas and Electricity 
Committee of the Bolton Corporation have ordered tenders to be 
obtained for the construction of the four transformer sub-stations 
which will be placed at the junctions of the principal streets in the 
compulsory area. 

Walthamstow and Electric Lighting.— Mr. Geo. 
Francom asked the Local Board to allow him to erect overhead wires 
and supply electricity to other premises as wellas his own. That 
body have now refused to sanction the application. 


Edinburgh Electric Lighting.—The Electric Lighting 
Committee have opened the tenders for the proposed electric lighting 
station which is to be situated in Forphichen Street. Between 30 and 
40 estimates were received. 


Conversazione.—The employés of Messrs. Anderson and 
Munro, electrical engineers, Bothwell Street, Glasgow, held their 
annual conversazione in the Clarendon Hall, St. George’s Cross, on 
Friday, the 26th ult. 


Electric Light at Turkish Baths.—The Southampton 
Turkish Baths, erected by the corporation at a cost of about 
£1,100, and opened on Monday, are fitted throughout with the electric 
light. 

Aberdeen Libraries and Electric Lighting. — Mr. 
Murray, inspector of electric lighting, has been instructed to report 
as to the electric lighting of the whole of the library premises by 
electricity. 

Ballamena and Electric Lighting.—Tenders are to be 
invited shortly for lighting the town from August 16th to May 16th, 
either by gas or electricity. 


Coventry and the Electric Light.—Messrs. G. & I. 
Steane, architects, have been instructed to prepare plans and specifi- 
cations for a central station, with a view to obtaining tenders for the 
same. 

Harrow Electric Lighting.—A Local Government 
Board enquiry is to be held regarding the application of the Local 
Board to borrow money for the purposes of electric lighting. 

Church Lighting,—The church and rectory of St. Peter’s, 
Lancaster, is to be illuminated with electric light. 


Birmingham and Electric Lighting.—It is proposed 
to light the market Hall by electricity at a cost of £1,000. 


Bridge Electric Lighting.—The Glasgow new service 
bridge is to be lighted by electricity. 


Stafford and Electric Lighting.—Tenders for central 
station buildings and plant are to be advertised for. 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—February 20th. For supplying and fitting 
up electric wiring and fittings for the Northern Co-operative Com- 
pany’s central premises. Copy of specification, schedule, and litho 
plans may be had from Mr. John Ferries, secretary, 54, Loch Street, 
Aberdeen, on receipt of 10s., which will not be returned. 
Dewsbury.—The guardians invite tenders for lighting 
the workhouse and premises by electricity. Plans and specifications 
may be seen, and forms of tender obtained upon application at the 


office of Joseph Peace, Union Office, Wellington Street, Dewsbury. 


CLOSED. 


Belfast.—The Corporation has accepted the following 
tenders for the supply and erection of electric lighting plant. Prof. 
Kennedy was the adviser:—Messrs. Dick, Kerr & Co., for tandem 
and single engines, with Siemens Bros.’ dynamos; Messrs. J. H. 
Holmes & Co., Limited, for switchboards; the Electrical Power 
Storage Company, for batteries; Messrs. Scott & Seller, for road 
work; Messrs. R. Maclaren & Co., for cast-iron work; Messrs. 
Doulton & Co., for insulators ; Callender’s Bitumen Company, for vul- 
canised bitumen; the British Insulated Wire Company, for lead ; 
Messrs. Curtis & Sons, for copper strip; amounting in all to £12,984. 


Sunderland Electric Light Scheme.—Tenders for the 
erection of the buildings required at the electric light station have 
been opened. There were eight tenders for the buildings which were 
estimated to cost £3,014 11s.11d. The lowest tender received was 
for £3,167, and this was aecepted. The highest tender was £4,053. 
For the chimney shaft there were also eight tenders, but their con- 
sideration was adjourned. For the supply of iron roofing there were 
six tenders, the amounts being pretty close. The tender of Messrs. 
J. Abbott & Co., Gateshead, for £235 was accepted. 


LEGAL. 
Eprson-BELL PHoNOoGRAPH CORPORATION, LIMITED, v. SMITH AND 


OTHER. 

THE hearing of this action, which is in respect of Mr. Edison’s patent 
No. 19,953 for phonographs, was resumed before Mr. Justice Wright, 
sitting in the Queen’s Bench Division of the High Court on Saturday. 

Sir R. Webster, Q.C., Mr. H. F. Moulton, Q.C., Mr. Bremner, and 
Mr. J. C. Graham were the counsel appearing for the plaintiffs ; Mr. 
R. B. Finlay, Q.C., Mr. Bousfield, Q.C., and Mr. Lewis Edmunds 
were on the other side. 

Sir R. WEssTER replied on behalf of the plaintiffs. 

Mr. Bousrretp having also addressed the Court, Mr. Justicr 
Wriacut said he would take time to prepare his judgment. 

Sir R. WessreEr hoped his lordship would give them an indication 


of the conclusion he had come to at the earliest moment, as it was 


important in view of the manner in which the machines were being 
dealt with. 

Mr. JusticE WRIGHT saw no objection to his stating the result of 
the judgment he had arrived at. He would give his reasons after- 
warcs. He was quite prepared to give judgment for the plaintiffs ; 
he would give the full reasons on Wednesday. 

Mr. Justice Wricurt did not think there were any special circum- 
stances to entitle him to give costs on the higher scale. 

Mr. BousFIExp asked for a stay of execution pending an appeal. 

Mr. Justick Wricurt said he would not stay the injunction, but he 
would stay the enquiry as to the costs and damages. 


At the Law Courts, yesterday, Mr. Justice Wright delivered his 
a ang: in this case. His Lorpsuip explained that the action was 
ught in respect of the infringement of Mr. Edison’s patent of 
November, 1889, for improvements in the phonograph. The defen- 
dants did not deny that the plaintiffs’ specification disclosed some 
new and useful inventions, nor did they deny the infringement. But 
they relied upon objections to some of the claims appended to the 
specification as invalidating the patent. The phonograph in its 
rudimentary stage, in about 1877, consisted of a small circular 
diaphragm sensitive to the vibrations of sound, on the centre 
of which was fixed a small rod or style. The point of the 
style was so arranged that at each vibration of the diaphragm 
it slightly indented a sheet of tinfoil rolled round the cylinder, 
and so a record of the vibrations was produced. To repro- 
duce the vibrations the point of the style was made to traverse 
the indentations over in under a proper pressure, and in 
so doing it retransmitted to the diaphragm vibrations more or less 
similar, and the diaphragm returned those vibrations to the air. In 
the period between the invention of the phonograph in that primitive 
form, and the date of the plaintiff's patent in 1889, some important 
improvements had been made. One was that in place of the tinfoil 
there had been substituted a cylinder coated with a waxy or resinous 
substance. That involved the use of two separate styles, one for re- 
cording and the other for reproducing, because a cutting point was 
necessary for recording and a blunt point for reproduction. That 
necessitated the disadvantage of having two separate diaphragms, 
each carrying a point, and those had to be adjusted by the operator. 
Another great improvement was the introduction of the floating 
weight, which automatically applied the proper pressure ; but it still 
remained for the operator to adjust the machine. That was an outline 
of the state of advancement the instrument had reached before the 
date of the invention disclosed in the plaintiffs’ patent. The effect 
ht be summed up in one sentence. The parts were too numerous, 

and the minutest accuracy of adjustment was essential. That had to be 


maintained by a skilful manipulation of different parts frequently ap- 
plied. In 1889 Mr. Edison reduced the number of separate parts, and pro- 
duced automatically and rapidly, with mechanical certainty, effects 
which previous depended on pers »nal adjustmentand nicety of manipu- 
lation. It was found the floating weight was sufficient to regulate-also 
the recording point, and that made it possible to return to the system 
of one diaphragm. The single diaphragm carried the two points. 
That was the substance of the invention which the plaintiffs had 
tented, although they sought to protect other improvements and 
tails. The specification stated that the object of the invention 
was to simplify the construction of the phonograph, by decreasing 
the parts of the machine, and avoid the necessity for adjustment 
whilst the machine was in operation. The first claim was for the 
placing of two points on the same diaphragm, means being provided 
whereby either of the points might be brought into operative position 
on the surface of the phonograph. That claim was said to be too 
general, too wide, and to lack novelty. Other of the claims were 
attacked for want of invention and utility, and there was the usual con- 
flict of expert evidence on the point. Mr. Edison himself was ex- 
amined on commission, and even had his evidence stood alone he (the 
learned Judge) should have seen reason for thinking that each of the 
details contributed something important, and possessed some degree 
of novelty, and that each was the result of long study and experi- 
ment by a person of the greatest mechanical skill. All were attached 
to the very machines the defendants sold. Before the inventions, 
interruptions had been frequent in working the old machines. Since 
their adoption all difficulties had disappeared, and the operator need 
no longer be anexpert. As to the details, all of them, except, per- 
haps, two, appeared to be claimed only in combination with the 
principal invention, and if that were new and properly described the 
patent was not invalidated. If the public could not use the par- 
ticular invention, A, at all without E, it did them no harm 
to say they must not use A plus E together. At pre- 
sent, however, it could not be contended that the use of one 
diaphragm carrying two points, so that either could be brought to 
bear, was not novel. The invention protected by patent was that 
which the specification disclosed. A specific claim was not essential 
at all, nor even under the last Act. Old inventions, although described, 
were not claimed ; on the other hand, the real invention was claimed. 
In this case, the first claim seemed to him sufficient to support the 
judgment he had given for both purposes. 

Mr. Lewis Epmunps said the patent related only to certain 
détailed improvements in the machines, and it was quite possible to 
remove those improvements and yet leave the instruments, or parts 
of them, of considerable value to the defendants. He apprehended 
the plaintiffs would only be entitled to the delivery up of the in- 
fringing parts. 

Mr. Justicz Wricut said he never heard any such contention. He 
had given his judgment on Saturday, and was fwnctus officio. 

Tue Trust anp InvEsTMENT Company, LIMITED, v. THE 

Execrric Tramcar, Limrrep. 

In the High Court of Justice, Chancery Division, before Mr. 
Justice Nort, this case was heard. It was a motion in a deben- 
ture holder’s action to commit Alfred James Jarman, of 71, St. John’s 
Hill, Clapham Junction, and Watson Smith, of 63 and 64, New Broad 
Street, to prison for contempt of Court in interfering with the 
receiver of the Court by having taken away from a certain shed 
accumulators and other property of the defendant company. It 
appeared that Jarman was a person who had been employed by the 
receiver and had a key of the shed. Watson Smith was manager of 
a@ company called the Elieson Accumulator Syndicate. He had con- 
tracted to buy from the receiver certain tramcars, accumulators, and 
om. for £250, and patent rights for £10, to be paid on delivery. 

e purported to sell the same chattels to the Elieson Accumulator 
Syndicate for £2,000, partly to be paid for in debentures. That com- 

y immediately contracted to sell the same property to a trustee 
‘or a new company for £15,000. The accumulators and some other 
goods were removed by Watson Smith, with the aid of Jarman, with- 
out paying anything, or leave from the receiver. 

Mr. GrorGE F’. Hart appeared for the plaintiffs in support of the 
motion. 

Mr. J. W. Crank, for Jarman, pleaded that the conduct of his client 
was bond fide, though mistaken. 

Mr. Watson SmirH appeared in person. 

Mr. Justice NortH made an order for the committal of both 
Jarman and Watson Smith. In the course of his judgment he 
observed on the difference of amount between the prices named in 
the three contracts. He could not say whether the price in one case 
was too high, or in another too low. That he had nothing to do with. 
Commenting on the evidence, he said he could not see anything bond 
fide in the conduct of the respondents; on the contrary, he might 
give it a very different name. As an order for committal was pressed 
for, he must make it. 


Hammonp v. THE Bricguton anp Hove Execrric Ligut Company, 
ED. 

Tus was a debenture holders’ action, which came before Mr. Justice 
North on Saturday, at Brighton. 

_ Mr. Evz, who appeared for the plaintiff, stated that debentures 
were issued to the amount of £15,000, each of the value of £100, 
bearing interest at the rate of six percent. The principal monies 
‘were repayable on Jauuary 1st, 1895, or earlier if default was made 
in payment of the interest. The company had made default in 
payment of the half year’s interest, due in January last, and a 
receiver and manager had been appointed. 


Mr. Chitty appeared for the company. 

His Lorpsurr declared that the holders of the debentures were 
entitled to a charge upon the property and undertaking of the company, 
and directed the usual inquiries, with liberty to apply, as to a sale. 
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NOTES. 


Good “ Morning.”—Again Dr. Herbert Tibbits has lost 
the day. It is with pleasure that we have to congratulate the 
defendants in one more of his actions on a victory gained. 
The Morning is the latest paper that has been let in for the 
expense and trouble of a libel action, but as was fully antici- 
pated, the poor Doctor has again, though he made out 
a very pitiful story, had judgment given against him. 
It is about time he forsook the fields of litigation, and 
expended his labours and time upon less troublesome and 
more remunerative proceedings than those of the Law 
Courts, for, so far as libel actions are concerned, the fates 
are arrayed against him. 


Portsmouth Electric Lighting.—Some delay has oc- 
curred in the completion of the electric light installation at 
Portsmouth owing to a difference which has arisen between 
the engineering department and the committee having charge 
of the work. The pro charge for the hire of the meters 
has, by resolution of the committee, been reduced from £1 
to a sliding scale, viz.:—Ten lights, 2s. 6d.; 20 lights, 
3s. a" 40 lights, 4s. 6d.; 60 lights, 5s. 6d.; and 100 lights, 
7s. 6d. 


Proposed Extension of the French Pacific Cable.— 
According to the Sydney Morning Herald, Mr. Audley Coote 
has written to the Government of New South Wales with 
reference to a proposed extension of the French Pacific cable. 
Mr. Coote lately left Australia for England to further a 
scheme for extending the present French cable from New 
Caledonia on to Samoa. Mr. Kidd, Postmaster-General of 
N.S. Wales, states that no promises have been made to Mr. 
Coote with reference to this extension. Mr. Kidd has, he 
states, considered Mr. Sandford Fleming’s proposals, and also 
the objections made concerning them by Mr. Coote. He, 
however, does not think it advisable to make Mr. Coote’s 
letter public, which goes very much into detail, and is more 
a departmental than a public document. From expert in- 
formation which Mr. Kidd has obtained concerning Mr. 
Sandford Fleming’s proposals, he thinks that objection may 
be taken to the iengtes of some of the sections, and it is to 
be feared that it would be difficult to maintain an electric 
current of sufficient power. The whole matter will, how- 
ever, be gone into at the forthcoming inter-Colonial Postal 
Conference. 


Polyphased Currents in 1893,—It is interesting to note 
what installations worked by diphased or triphased alter- 
nating currents, which only came into existence three years 
ago, are now in use throughout the world. Up to the present 
old Europe distances young America in the new departure 
opened up for electrical industry, as may be seen from the fol- 
lowing list :—France.—Three installations of triphased cur- 
rents: (1) Saint Victor-sur-Loir, at Saint Etienne, 3 units 
of 200 kilowatts, one of which is in use; (2) Pont-Lignor, 
1 unit of 200 kilowatts ; (3) Floreusac (Herault), 1 unit of 
200 kilowatts. These three installations work on the Lauffen- 
Heilbronn system, and were established by Messrs. Guitton 
and Bertolus, of St. Etienne. Germany.— Four installations, 
also worked by triphased currents, Lauffen-Heilbronn, 
Bockenheim-Frankfort, Erding & Wangen, in Allgan (Wur- 
temberg). Austria.—Two installations, Pergine, triphased 
currents, and Buda-Pesth, diphased currents. America.— 
One alternating current installation only, established scarcely 
two months ago by the General Electric Company at Red- 
lands, in California. As a temporary experimental installa- 
tion on a large scale, we must mention that of the Westing- 
house Company, at the Chicago Exhibition, which comprised 
12 diphased alternators of the Tesla system, of 750 kilowatts 
each. These 12 large diphased alternators, which are now 
no longer working, will no doubt be turned to account for 
the distribution of electrical energy in certain American 
towns, and we shall certainly hear of them again shortly. 
ie if we consider the number of installations contem- 
plated, or in course of execution, not forgetting the gigantic 
project for the utilisation of the Falls of Niagara by means 
of diphased alternating currents, and by units of 5,000 H.P., 
we can form some idea of the future in store for polyphased 
currents. 


Lithium by Electrolysis.—Z’ Industrie Electrique gives 
an account of a method, due to Mr. Guntz, for obtaining 
metallic lithium by electrolysis from the fused electrodes. 
He finds that the amount obtained is greatest as the tempera- 
ture diminishes. A mixture containing chlorides of potassium 
and sodium gives better results than those produced by pure 
salts; this he attributes to the lower fusing point. Pure 
chloride of lithium melts at 600° C., but a mixture of equal 
weights of chloride of lithium and potassic chloride melts at 
450° C. This is said to be the best proportion to use. The 
“ Digest,” N.Y. Zlectrical World, has a note on these experi- 
ments, 


“Trading Companies and their Creditors.”—Our 
financial contemporary, the Economist, in its last week’s 
issue, has an article upon this subject. We have previously 
referred to the importance of the question upon the electrical 
industry, and are glad to note that the disabilities of trade 
creditors are being brought to light generally. We take the 
following extracts from our contemporary’s article, and 
endorse the recommendation of registration, the necessity of 
which was, in fact, alluded to by us when drawing attention 
to the subject some time ago. 


That there should be no limit to the -borrowing powers of limited 
liability companies is one of the most singular anomalies of our joint- 
stock law; yet it is only within the last year or two that any degree 
of attention bas been devoted to this evil. Mr. Edward Manson, of 
the Middle Temple, a recognised authority on company law, has just 
published a substantial volume on “The Debentures and Debenture 
Stock of Trading and Other Companies.” The book is a workman- 
like digest of the law relating to debentures, but makes no pretence 
of dealing with desirable or necessary reforms. Mr. Manson points 
out that though a company cannot borrow “ unless a power to borrow 
is expressly given, or is incidental to the company’s objects,” in 
practice it results that as borrowing is incidental to a trading com- 
pany’s business, the power to raise loans is virtually unlimited. 

- + + . What cannot but strike the student of this branch of 
company law is the freedom given by the Legislature to trading com- 
panies, as compared with the restrictions placed on railways and 
other joint-stock concerns of a semi-public character. A promoter 
may make the capital of a company anything he pleases, and give it 
unlimited borrowing powers. When a company does borrow, mort- 
gaging every fraction of its tangible assets and even its prospective 
income, it need not keep any public register of the charges existing. 
A register of mortgages must certainly be kept at the company’s 
office, but access to this is only given to creditors or shareholders, so 
that no one proposing to enter into business relations with the com- 
pany has an opportunity of ascertaining whether or not there is any 
margin of uncharged assets to secure him if he become a creditor. 
But a railway company is compelled to deposit a register of its loans 
every half-year at Geoneeet House, and this though railway accounts 
containing all these particulars are made up in a statutory form, and 
are readily accessible to the public. What is a necessary precaution 
in the case of responsible undertakings, such as our railways generally 
are, under the close supervision of the Board of Trade, is surely more 
necessary in the case of trading companics, which are required to 
make merely perfunctory returns each year. When Parliament finds 
time to seriously consider the amendment of the Companies Acts, it 
can hardly ignore this point. Mr. Manson points out that “a person 
proposing to lend moncy to a trading company must satisfy himself 
that, in the first place, it has borrowing powers, and, in the next, that 
it has not exhausted them.” ‘The first question can be answered by 
study of the articles of association at Somerset House; the second 
can only be decided by examination of the mortgage register at the 
company’s own office, to which an intending creditor has no legal 
right of access. The want of a public register of mortgages and 
charges may thus become as serious for a debenture-holder as for a 
trade creditor, though it is chiefly in the interests of the latter that 
we advocate the more public disclosure of the position of trading 
companies as regards borrowed capital. . . It is remarkable 
that the first serious official rec: gnition of the disabilities suffered by 
trade creditors of limited companies should have occurred during 
the proceedings of a committee on winding-up. Mr. Justice Vaughan 
Williams’s trenchant evidence appears to have made a strong impres- 
sion on the Departmental Committee, and it is to be hoped the im- 
gg will go deeper, and affect the future course of legislation. 

t. Manson’s book shows that, save as regards the absence of legal 
restriction on borrowing powers, and the want of accessible informa- 
tion as to the extent to which these have been exercised, the position 
of debenture-holders is very secure, and needs little strengthening. 
It is the trade creditor who needs protection. . . . . Itis vir- 
tually impossible to decide when there is and when there is not an 
uncharged margin of asscts in a trading company, where the deben- 
tures have a floating security over a fluctuating property. We fear, 
therefore, that Mr. Justice Vaughan Williams's first proposal must be 
dismissed as impracticable. But with the right of access to a register 
of loans and charges, an intending creditor may always arrive at an 
approximate idea whether or not a margin of unappropriated assets 
exists, and were Parliament to give him this privilege, and the 
winding-up procedure in debenture actions to be altered as Mr. 
Justice Vaughan Williams desires, the position of Trade creditors «f 
limited companies would be considerably improved, without injury 
to debenture-holders, who are well provided with means to take care 
of themselves, 
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Appointments.—Mr. J. Stewart has been appointed 
engineer and manager of the Derby electric light works, with 
Mr. A. E. P. Moore as assistant engineer. 


City and Guilds of London Institute,—The Executive 
Committee of the City and Guilds of London Institute have 
changed the name of the Guilds Central Institution, in Exhi- 
bition Road, to the Guilds Central Technical College. 


Liverpool Trades Council and Electric Lighting.— 
At a meeting the other day, the Liverpool Trades Council 
a resolution in favour of the City Council adopting a 
system of electric lighting for Liverpool, the electricity to be 
generated by tidal force. 


Accident on Birmingham Tramways.—One of the 
electric cars was going along Suffolk Street, Birmingham, 
last Friday, when the machinery attached to the front portion 
of the car slipped off, and the front bogie coming in contact 
with it was broken, while the car itself ran completely off 
the line. To get the vehicle any further was impossible, 
and it was, therefore, rendered necessary to move the car from 
the lines in order to maintain the traffic. 


Electric Light at Glasgow.—The Corporation Galleries 
of Art have been lighted by electricity, under the supervision 
of Mr. Arnot. On January 30th the light was used for 
the first time, and proved a thorough success. There are 50 
Crompton arc lamps distributed throughout the various 
rooms, incandescent lamps being used in the corridors and 
staircase ; 12 lamps are in the main gallery, and eight in 
each of the side halls, the remainder being fitted in the 
public apartments on the upper floor. 


Lectures.—A_ special course of evening lectures on 
or ar og has been arranged for at the City 
and Guilds Technical College, Finsbury. During the 
course Prof. Silvanus P. Thompson, F.R.S., will deliver 
three lectures, as follows :—(1) “ Explanation of Methods of 
Measuring Currents, Electromotive Force, Resistance, Con- 
duction and Insulation in their Application to Electro- 
Deposition.” (2) “Current Generators, Explanation of the 
Ways in which Dynamos, Batteries, and Accumulators give a 
Current, and on the proper sorts of dynamo machines for 
electro-deposition.” (3) “Electrolysis : its law and Nomen- 
clature.” The complete course consists of 12 evenings, 
commencing Wednesday, February 14th. The fee for the 
course is 10s. 

At the monthly meeting of the Leeds Association of 
Engineers, Mr. W. D. Warsbrough, of Lincoln, read a paper 
on “ The History and Development of the Portable Engine.” 

Before the Oxford Junior Scientific Club last Friday, Mr. 
F. A. Hillard read a paper on “Carborundium and other 
Substances prepared by means of the Electric Arc.” 

A lecture on “ Electricity and Some of Its Modern Appli- 
cations” was delivered last week by Mr. James Bell, 
A.I.E.E., in Russell Schoolroom, Dundee, under the auspices 
of the Russell Literary Society. 


Chicago Awards.—There has been an unprecedented 
delay in announcing the awards made at the Chicago Exhi- 
bition. No list of awards has yet been issued, and it seems 
quite uncertain when one will be. Many awards have been 
announced, but none have as yet been officially confirmed. 
Sir Henry Wood has, however, at different times, received 
information, from which it appears that about 1,400 awards 
have been made in the British Section. Of these 836 were 
in the industrial departments of the Exhibition, and were 
divided among 449 exhibitors. The total number of indus- 
trial exhibitors was 597. Of 501 exhibitors in the Fine Arts 
Department, 132 received an award; of 1,138 exhibitors in 
the Women’s Work Section, 173 received among them 229 
medals; 180 awards went to Indian manufacturers repre- 
sented at Chicago either independently or im the Indian 
Pavilion; 54 awards went for British exhibits (like Mrs. 
Ernest Hart’s Donegal village) not under the jurisdiction of 
the Royal Commission. ‘The lists from which the above 
statements are collected, it is understood, is liable to modifi- 
cation, so the figures must only be regarded as approxi- 
mative. In Paris, in 1889, 926 awards were distributed 
among 1,017 exhibitors. 


Bolton School Lighting,—Leigh Technical School and 
Free Library are to be lighted by electricity. 

Society ot Arts.—On Wednesday next, February 14th, 
at 8 p.m., a paper on “The St. Pancras Electric Light In- 
stallation” will be read by Prof. Henry Robinson, M.Inst.C.E. 
Mr. W. H. Preece, C.B., F.R.S., will preside. 


Testimonial.—The students of the Durham College of 
Science, Newcastle, have decided to make a presentation to 
Principal Garnett, who leaves the college in June. The 
special form which the testimonial is to take has not yet 
been decided upon. Subscriptions will be received up till 
April 21st. 


Liverpool Quack Committed for Trial.—Whilst the 
crusade against electrical quackery has suffered an apparent 
check in London, it has met with success at Liverpool, 
where last week Francis M. Colville, alias Prof. Hamilton, 
was committed for trial, charged with obtaining £52 12s. 
from John Gardner, a labourer, by pretending that he was a 
medical man, and selling him medicine and a so-called elec- 
trical belt. Evidence was given that the belt was of no value 
whatever, and that the prisoner had no knowledge of either 
medicine or surgery. ‘The prisoner was admitted to bail in 
two sums of £500 each. 


Monopolies in France.—The Paris correspondent of. the 
Times states that the St. Etienne and Montlucon municipal 
authorities were three ycars ago ordered by the Council of 
State to compensate the gas companies for allowing the in- 
troduction of the electric light. On Friday last the same 
tribunal gave judgment in favour of a claim for the assess- 
ment of damages by the gas company of Argentan against 
the municipality. The latter had not only allowed an electric 
light company to lay down wires, but had allowed it the use 
of a site for its works. ‘The judgment contains a recital that, 
whenever a gas company has been accorded a monopoly for 
any fixed period, compensating advantages have always been 
guaranteed to the local authorities in the shape of cheap 
rates or participation in profits 


“ Pall Mall Gazette” and Harness,—The Pall Mall 
Gazette of ‘Tuesday last contained the following para- 
graph :—‘“So many inquiries have been addressed to us 
as to the recent prosecution of Mr. C. B. Harness, at the in- 
stigation of Colonel Brasyer and others, that we feel it only 
right to state that that prosecution was not suggested, pro- 
moted, instigated, countenanced, or directly or indirectly 
aided or abetted by us, nor did we know that such action 
was contemplated till application was made for a warrant. 
The charges we made against Mr. Harness are to be tried in 
the civil action which we presume and sincerely hope he still 
intends to proceed with against us. From the moment of 
the service of the writ upon our solicitors we abandoned all 
attempts to secure a public investigation into the truth and 
justice of the charges we made against the late manager of 
the Medical Battery Company, Limited, other than that 
which a trial of the civil action could best supply.” We 
have every reason to believe that the wish of our contemporary 
will not be gratified. 


The Fatality at Prescot.—In our last issue we briefl 
referred to the accident at Prescot, which caused the deat. 
of a lad named Henry Waide, 14, whom it now transpires 
was employed by the British Insulated Wire Company, who 
light Prescot with electricity. On the previous day to that 
on which the accident occurred, the boy was engaged 
with an electrician named Jones in a cellar of the premises 
in Eccleston Street. Jones left him for a few minutes, and 
on his return found him lying on the floor. The lad’s finger 
and thumb were burnt, showing that he must have pulled 
the wire. Jones said that Waide was a careful lad and knew 
the danger. The wire was insulated, but was fresh put up 
two days ago. The joint was broken by some means where 
he touched. A hole the size of the point of a nail would be 
sufficient to let the current through. It was one of 2,000 
volts. They were about to fix 4 wooden guard over the 
transformers, and the boy was there to watch it. The wire 
had evidently been grasped, as it was pulled from its position. 
The boy had no right to touch the wire He had been at 
the work for five months 


i 
j 
1894. | 
gives 
rining 
rodes, | 
npera- | 
ssium 
pure 
Pure 
equal 
lts at 
The 
<peri- 
-Our 
reek’s 
ously 
trical 
trade 
e the | 
and 
ty of 
ation 
nited 
joint- 
egree 
mn, of 
3 just 
nture : 
man- | 
tence | 
oints 
TrOW 4q 
in | 
com- 
ited. 
h of 
com- | 
and 
1oter 
ve it 
16rt- 
tive 
ting. 
8, 80 
any 
itor. 
ans | 
ants 
and 
tion 
ally 
10re 
l to 
nds 
3, it 
son 
self 
hat 
by 
ond 
the 
gal 
ra 
hat 
ing 
ble 
by | 
: 
an 
ie 
on. 
zal 
la- 
on 
ig. 
ir- 
n- | 
ar, 
be 
er 
ts 
he | | 
cf 


THE ELECTRICAL REVIEW. Vol. 34. N.., 846, Fusrvary 9, 1894. 


i ‘Blackpool Extensions.— £24,000 is to be spent on elec- 
tric lighting plant, and £45,000 on the gas works. 2 


' Old “Oils” at the Academy.—Before the French 
Academy, M. Levat has recently described a means for clari- 
fying olive oils, of inferior quality, by electricity. 


' Maidstone and Electric Lighting.—Five tenders were 
received for the proposed electric lighting installation. 
Nothing definite has yet been settled in regard to them. 


Correction.—In Mr. Tanner's article on the Goebel- 
Munchhanusen Lamp story in our last issue, a printer’s error 
occurred in p. 113, line 47, i.¢., for “ Court divisions,” read 
“ Court decisions,” and line 57, for “ another division,” read 
“another decision.” 


Disturbing Currents.—The Austrian Government Tele- 
graph Department have published regulations which are to 
be observed in the construction of electric railways, with a 
view to avoiding the effects of disturbing currents upon 
telegraph and other lines. These are given in Zeit. fuer 
Elek., December 15th, 18938. 


. Birkenhead and Electric Lighting. — Mr. James N. 
Shoolbred, C.E., of London, is to be engaged to advise the 
Corporation as to the details of the system of electric lightin 
to be introduced. A sub-committee have considered wit 
Mr. Shoolbred the question of a suitable site upon which to 


erect the generating station. 


Great Eastern Railway and Electric Lighting.—At 
this company’s meeting last week the chairman, in the course 
of his speech, stated that they had decided to light Liverpool 
Street station, the Liv T Street hotel, the Bishopsgate 
Low Level station and Goods station, and Bethnal Green 
Junction with the electric light, served and distributed by 
the Great Eastern Railway themselves. They had incurred 
un expense already under this head of £35,000. They be- 
lieved that the expenditure would not only be of advantage 
to the public, but of service to the company itself. 


Fire-damp Detector.—Za Lumitre Electrique mentions 
the opparatus devised by Hardy for the detection of fire- 
damp. It is based on the principle that two organ-pipes, 
tuned to the same note, will “ beat ” when one is operated by 
pure air, and the other by air mixed with gases ; a telephone 
transmits these beats to any desired locality. We do not 
know what Prof, Clowes would say of such a system ; but it 
would seems to us that the ninety-nine other influences which 
tend to put organ-pipes out of tune would seriously affect the 
yaa of dependence which could be placed upon this 

evice. 


Studies on the Potential of Metals.—Researches on 
the differencé of potential between pairs of metals have been 
very numerous, but there is evidently plenty more to be done. 
This field of investigafion has always appeared to be a pro- 
mising one, and there is yet something more to be harvested 
from it than crops of mere numerical data. In a recent 
number of the Zeitschrift, W: D. Bancroft describes -his ex- 
periments with magnesium, zinc, cadmium, tin, lead, bismuth, 
mercury, and platinum in various salt solutions. He finds 
that when the first six of these are paired up, neither the 
positive nor the negative ion of the solution has any effect 
upon the E.M.F. The latter also remains constant, even 
when the dilution varies from 10 to 1,000. On the other 
hand, when mercary forms one pole of the pair, the influence 
of the négative ion is very marked, but concentration does 
not affect the E.M.F.° Concentration, at least when the 
solution is that of a haloid salt, determines the amount of 
the difference of potential when platinum forms one of the 
pair’; in such case, the platinum does not appear to act a¥ 
anion. The conclusion is arrived at that the E.M.F. of 
the combination M, | R X | M, is identical with that of the 
reversible combination, M, | M, X | M, X | M, ; but it must 
be admitted that the agreement of the numerical data is 


Accident to Telephone Linesman.— A man named 
William Dolan was engaged in rearranging the telephone 
wires at a shop in the Walworth Road on Tuesday, when he 
lost his balance and fell from the-top of the building. He 
was oor to the hospital, but death ensued shortly after 
arrival. 


NEW COMPANIES REGISTERED. 


Fowler, Lancaster & Company, Limited (40,344),— 
This company was registered on the 23rd ult., with a capital of 
£50,000 in £10 shares, to carry on the business of electrical 
engineers, contractors and manufacturers, to equip, maintain, 
work, use and let on hire, electric light and power plant, tele- 
graph and telephone instruments and appliances, cables, wires, 
or other apparatus and works connected with electricity and 
magnetism, and to light streets, houses, and other places, by 
electricity. The subscribers (with one share each) are :— 
T. G. M‘Lauchlan, Handsworth, physician ; C. H. T. Bikker, 
67, Temple Row, Birmingham, wine merchant ; E. W. Lan- 
caster, Bristol Road, Edgbaston, engineer ; G. E. Stembridge, 
Birmingham, manager; C. 0. P. Pemberton, 69, Temple 
Row, Birmingham, agent ; G. M. Fowler, Longbridge, War- 
wick, engineer; W. Hands, 2, Edward Road, Edgbaston, 
accountant. The number of directors is not to be less than 
two nor more than five. Qualification, 50 shares ; remunera- 
tion to be fixed in general meeting. Registered by Haxham 
and Rawlinson, solicitors, 42, Bedford Row, W.C. 


Easton, Anderson & Goolden, Limited: (40,371),— 
This company was registered on the 26th ult. with a capital, 
of £200,000 in £10 shares, to acquire and take over as a 
going concern, by way of reconstruction, the undertaking of 
Easton & Anderson, Limited (incorporated 1888), the assets 
and liabilities, and to carry on the business of civil, mechani- 
cal, and general engineers. The subscribers (with one share 
each) are:—T. P. Wilson, 7, Brechin Place, 8.W., civil 
engineer; F. S. Courtney, 76, Redcliffe Square, 8.W.., civil 
engineer ; J. E. Compton-Bracebridge, 3, Whitehall Place, 
8.W., civil engineer ; E. W. Anderson, Roydon Lodge, Erith, 
civil engineer ; W. T. Goolden, 28, Westbourne Gardens, W., 
electrical engineer; L. B. Atkin:on, 22, Albany Road, W., 
civil engineer; J. R. Easton, 3, Montpelier Road, W.., civil 
engineer. The first directors are T. P. Wilson, J. E. Com 
ton-Bracebridge, E. W. Anderson, F. 8. Courtney, W. 
Goolden, and L. B. Atkinson. Qualification, £5,000 ; 
remuneration, £250 perannum each. Registered by Hollams 
Sons, Coward & Hawkesley, Mincing Lane, E.C. : 


Mildé Telephones and Electric Supply Company, 
Limited (40,384).—This company was registered on the 
29th ult. with a capital of £20,000 in £1 shares, to carry on 
the business of a telephone, telegraph, and electric light, heat, 
and power supply company, and in particular to establish and 
work exchanges and works for the supply of electric light. 
The subscribers (with one share each) are :—V. W. Jones, 24, 
Queen Victoria Street, E.C., gentleman ; Q. A. McConnell, 
60, Watling Street, E.C., engineer; W. Milford, Aberyst- 
with, South Wales, mining engineer ; E. Duchamps, 5, Rue 
Langier, Paris, engineer ; E. F. Hodge, 32, Old Jewry, E.C., 
solicitor ; L. D. Tottenham, 32, Old Jewry, E.C., solicitor ; 
W. Saurin, 60, Watling Street, E.C., accountant. There are 
never to be more than seven directors ; qualification, £100 ; 
remuneration £50 per annum each, and percentage. Regis- 
tered by Farmer, Gray & Tottenham, 32, Old Jewry, E.C. 


Mosley and Company, Limited (40,422).—This com- 
pany was registered on the ist inst. with a capital of 
£11,000 in £1 shares, to purchase patents, &c., for 
depositing zinc by electricity, or otherwise upon steel, iron, 
or any other metal; and to work and develop these patents 
in every way. The subscribers (with one share each) are: 
Wm. Thorpe, 35, Altofts Terrace, Beeston Hill, Leeds, clerk ; 
Thomas Hainsworth, 32, Aberdeen Walk, Armley, Leeds, 
clerk ; T. Coombs, 26, Bond Street, Leeds, accountant ; W. 
H. Stocks, New Street, Euarlsheaton, clerk; J. Day, 15, 
Athlone Grove, Armley, Leeds, clerk ; T. Naylor, 18, Crab 
Lane, Armley, Leeds, clerk; H. B. Farr, 11, Moorville 
Place, Beeston Hill, Leeds, clerk.. Almost the whole of 
Table A is applicable. istered by Waterlow & Sons, 
Limited, 85—88, London Wall, E.C. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Electro-Magnetic Medical Plaster Company, Limited. 
—This company’s statutory return shows that out of a 
nominal capital of £10,000 in £1 shares, 2,540 shares have 
been taken up, with 10s. called on each of 540. A sum of 
£245 has been received ; £2,000 has been agreed to be con- 
sidered as paid, and £25 is still outstanding. 


British Volta Electric Glow Lamp Company, Limited. 
—This company’s statutory return shows that out of a 
nominal capital of £2,000 in £1 shares, 542 shares have 
been taken up, with 6s. called on each of 142 shares. A 
sum of £36 13s. has been paid in response to calls; £400 
has been agreed to be considered as paid; and £5 19s. is 
in arrear. 


District Messenger Company of Paris, Limited.— 
The statutory return of this company shows that out of a 
nominal capital of £200,000 in 112,000 £1 preference, 
80,000 £1 ordinary, and 400 £20 founders’ shares ; ; 67,875 
preference, 30,082 ordinary, and the whole of the founders’ 
shares have been taken up. There has been 15s. called on 
each of 47,875 preference and 10,082 ordinary shares ; 
£1,841 5s. has been received, £48, 000 has been agreed to 
be considered as paid, and £41, 626 10s. is outstanding. 


Electric Construction Company, Limited, — The 
statutory return of this company shows that out of a nominal 
capital of £400,000 in 150,000 ordinary, and 50,000 seven 
per cent. cumulative preference shares, all of £2 each, 120,000 
ordinary and 12,845 preference shares have been taken up, 
with the full amount called on each. A sum of £265,690 
has been agreed to be considered as paid. 


Coventry Electric Tramways Company, Limited.— 
The statutory return of this company shows that out of a 
nominal capital of £25,000 in £5 shares, seven shares have 
been taken up and fully paid. 


Bourne and Grant Electricity Supply Company, 
Limited,—The statutory return of this company shows that 
out of a nominal capital of £25,000 in £1 shares, 18,207 
ordinary and 100 founders’ shares have been taken up, ‘and 
that 103. has been called on each. There has been a sum of 
£9,078 10s. received, and £75 is outstanding. 


Ince, Colt & Ince, have informed the Registrar of Joint 
Stock Companies that this company is not now carrying on, 
and never has carried on, business. 


“ Electrical Plant,” Limited.—The annual return of this 
company shows that out of a nominal capital of £10,000, 
in £10 shares, 575 shares have been taken up, with 500 
issued as fully paid. The full amount has been called and 
paid on the remaining 75 shares. 


Lilly & Lilly, Limited.—The statutory veteran of this 
company shows that out of a nominal capital of £10,000, in 
£20 shares, 225 shares have been taken up, with the fall sum 
called on each. An amount of £2,960 has been received, 
and £1,540 has been agreed to be considered as paid, 


- London and Lancashire Electric and General Engi- 
neering Company, Limited.—The statutory return of 
this company shows that out of a nominal capital of £20,000, 
in £5 shares, 1,786 shares have been taken up, with £2 
called on each of °786 shares. A sum of £1,146 has been 
received, £5,000 has been agreed to be considered as paid, 
and £426 is “outstanding. 

Ander’s Telephone Company, Limited,—The registered 
office of this company is now at 5, Great Tower Street, E.C. 

Cycle and Electro-Plating Company (Saville’s), 
Limited.—The registered office of this company is now at 
52, Corporation Road, Middlesborough, Yorks. 

Dover Electricity Supply Company, Limited.—This 
company’s registered office is situated at 49, Queen Victoria 
Street, E.C. 

Canterbury Electricity Supply Company, Limited.— 
This company’s registered office is at 49, Queen Victoria 
Street, E.C. 

Mazarron Electric Light Company, Limited.—The 
registered office of this company is ne at 175, Dash- 
wood House, E.C. 


James Macintyre & Co., Limited.—The statutory 
return of this company shows that out of a nominal capital 
of £50,000, in £10 shares, 1,755 shares have been taken up, 
with 103. called on 601 shares, £8 on each of 250, and £4 
on 250. The total sum received is £9,010, and £6, 549 has 
been agreed to be considered as paid. 


CITY NOTES. 


THe Wilson Tariff Bill passed the House of Representatives last 
week, and there seems little doubt that Mr. Wilson’s scheme, after 
sundry emendations and manglings, will become law. It has yet to 
pass through the two Houses of Congress, and the process may involve 
considerable lopping off of clauses, so that the final form may dash 
the hopes of English manufacturers. However, the Bill in its most 
modified form will clear away the worst features of the M’Kinley 
tariff, though to what extent foreign goods will be affected it is 
difficult to say. The original form adopted by the Committee of 
Ways and Means has already been altered out of all recognition, and 
many of the articles which were tobe admitted free have 
had fresh duties imposed. The free import of coal and iron 
ore has remained untouched, and possibly machinery may get 
through with small duties. At the same time every clause in the 
Wilson Bill will be most vigorously opposed, for it must be under- 
stood that the passing of the McKinley Bill brought into existence 
manufactures which could not have survived without the artificial 
shelter provided by the McKinley tariff; therefore a revision of 
duties means the over-riding of vested interests, and the outcry may 
be strong enough to prevent moderate imposts becoming law. 


WE have been much interested ina saan in the Pall Mall 
Gazette on the value of an audit. Judging from some of the letters, 
it would appear that it is not every auditor who understands his 
position with regard to the shareholders. We are afraid this arises 
from a misconception of the law. Primarily, an auditor is a sharc- 
holder’s representative, called in to check the directors’ accountr, 
and if he fails to do this properly, he is shirking the work 
for which he is paid. A correspondent, signing himself “ F. G. K.,” 
speaks sensibly on the question. He rightly says: “That it is an 
auditor’s duty, as an independent servant appointed by the share- 
holders, to act towards them as honestly as avy other employé, and 
he should not hesitate in suggesting reforms in the keeping of the 
accounts, and should not go automatically to work by accepting every 
transaction presented to him as regular, and wherever necessary, in 
the eyes of a critical man, he should probe it to the beginning.” We 
are afraid that the auditor too often considers he is called in to 
assist the directors in preparing their accounts for a shareholders’ 
meeting. He is, unconsciously it may be, falling away from his 
legal responsibilities, and neglecting his duties to the shareholders, 
and naturally there is growing up a certain distrust of tht 
value of an audit, and unless auditors as a body adopt some 
drastic measures, they are bound to fall still lower in the estimation 
of the public. Itis perfectly clear that if auditors had had a percep- 
tion of their duties, many colossal frauds would have been prevented. 
At the same time it is only fair to point out that shareholders 
obviously neglect..an ‘important duty when electing or re-electing 
auditors. Too often the election is a mere matter of form, and very 
often the chairman or director. will,illegally, propose the clection. 
Shareholders, to protect their property, should exercise due caution 
when accepting a firm of auditors, who, by the way, are generally 
suggested by the directorate. 


Tux annual report of the Newcastle and District Electric Lighting 
Company is to hand, and shows a most satisfactory increase in the 
output, 388,422 units of electrical energy having been supplied, as 
against 290,469 units supplied in 1892. We propose to deal. ward with 
the accounts next week. 


Tue accounts of the Kensington and Knightsbridge Company are 
exceedingly satisfactory. Since the issue of the last report the trans- 
ference of the St. Mary Abbot's district from the Chelea Company 
has been ratified, and when this new area has been thoroughly ex- 
ploited the company should show first rate earnings. There is an 
increase in lamps, due, to some extent, to, the addition of St. Mary 
Abbot’s district, but. there bas been considerable extensions in the 
original area—11,826 lamps have been added, which brings the total 
connected to 64,529. Three and a-quarter miles of additional mains 
have been laid down, but the increase of lamps more than keeps pace 
with the additional mains, and the fairly good lamp density per yard 
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of main is still maintained. We quite share the directors sanguine 
expectations of the St. Mary’s district, and the fact that 5,262 lamps 
are already connected argues well for the future. 

After paying the dividends on the 6 per cent. first preference 
shares to June 30th, 1893, on the 5 per cent. second preference shares 
to September 30th, 1893, and an interim dividend at the rate of 
4 per cent. per annum on the ordinary shares for the first half of the 
year, the balance standing to the credit of the net revenue account 
for the year 1893 is £4,788; of the above sum, £1,456, has been 
appropriated for the payment of the first preference dividend to the 
end of the year, and £88 has to be set aside to meet the portion of 
the dividend on the second preference shares to the same date, leaving 
£3,244, out of which it is proposed to pay a further dividend on the 
ordinary shares at the rate of 6 per cent. on the past half-year, 
making a total dividend for the year of 5 percent. This leaves a 
balance of £1,059. 

The receipts for the sale of current amount to £20,746 7s., against 
£16,628 for 1892. We find, on making comparisons, that the receipts 
have increased just about as much as the St. James’s Company have 
decreased, the increase in the Kensington being £4,118, the decrease 
in the St. James's receipts being £4,174. It may be said that these 
are worthless comparisons, inasmuch as the St. James’s Company 
have, through competition, been compelled to reduce their rates. It 
is impossible to say how far this affects the St. James’s revenue, but 
it ought to be pointed out that the average price per unit obtained 
by the Kensington Company is considerably less than last year, it 
being 68d. against 7°44. Then, again, the heavy legal charges of the 
St. James’s Company are, to some extent, reflected in the Kensington 
Company's accounts, for the two companies were practically co- 
defendants in Dr. John Hopkinson’s three-wire case. We hope to 
have something to say about the working costs next week; but, so 
far as we can at present judge, the additional output has been 
obtained with only a moderatz increase of expenditure :— 


1893. | 1892. | 1891. 


| 
Total capital invested | £174,260 | £154,400 | £125,000 
| 
| 


| 
Number of units 724,208 535,343 385,050 
Number of lamps connected 64,529 47,441 38,408 


20,746 | 16,628 12,266 
6'8d. | 7:44d. 766d. 


Revenue from sale of current 


Average price obtained per unit.. 


Cost. Per 
Coals and other fuel, oil, waste, water and 
engine room stores, wages, ard sundries 
Salaries ... 
Repairs and maintenance, buildings, engines 
and boilers, dynamos, motors and other 


4,147 311 1:37 
148915 6 “49 


machinery _... 83 0 5 02 
Rent, rates and taxes .. 82119 8 ‘26 
Management expenses, directors’ ‘remuneration, 

salaries of managing engineer, auditors, ry 

and parliamentary charges, insurance, 

(Preliminary expenses, bad bebts, £450 16s. 7a. )1,999 17 0 ‘66 
Renewal account, eat — plant, 

batteries, and meters .. 4059 3 6 1:34 

Total ... oe £12695 0 0 42d. 


We do not think that the shareholders of the India-Rubber and Gutta- 
Percha Company have much cause for complaint in the report of last 
year’s working. It is not quite as good as that for the previous year, 
but the generous dividends of 124 per cent. are still maintained, and 
£50,000 goes to swell the already magnificent reserve fund. The net 
profit is £94,607 4s. 2d. Considering that trade last year was said on all 
hands to be bad, the company is to be congratulated on the results. 
Adding £46,844 17s. 5d. carried forward from last year, and deducting 
£25,000 interim dividend paid in July, there remains a disposable 
balance of £116,450. Of this £50,000 goes to reserve, and after 
paying dividend and bonus equal to 124 per cent., £28,952 is carried 
forward. 
A comparison of the past three years may be interesting. 
1893, 1992, 1891. 


£ 
Net profit ... .. ... 94,607 99,161 79;102 
Added to reserve fund ... 50,000 75,000 25,000 
Carried forward 28,952 46,844 42,078 
A financial contemporary thinks that the large sum owing to the 
the company ought to be explained. No doubt the sum is con- 
siderable (£122,000), but taking into account commercial depression, 


particularly in the electrical industry, it is not surprising. Apart 
from the brighter outlook which now prevails, we expect that the 
debts are fairly secure. 


Mildé Telephones and Electric Supply Company, 
Limited. 


For the gor of acquiring the business and British rights of 
Messrs. Ch. Mildé, Fils & Co., of Paris, this company has been formed, 
The company intend establishing local, provincial, and private tele- 
hone exchanges for hotel services, central railways, ships, mines, 
actories, &c., and maiotaining the same; also to carry on other 
branches of electrical works, such as electric light signals, &c.; 
further, to supply telephonic accessories and electric light apparatus. 
All the British and Colonial customers on the books of the firm in 
Paris will be transferred to the new company. The vendor receives, 
as sole consideration for all the rights, royalties, and contracts to be 
acquired by the company, £5,000 in fully paid up deferred shares, 
ranking for dividend only after 7 per cent. is paid on the preference 
shares. Mons. Ch. Mildé, managing director of the Paris firm, wiil 
act as a director, and Mr. M. Kotyra has been retained as managing 
director. The other directors are Q. A. McConnell, C.E., W. Mil- 
ford, and V. W. Jones. Wm. Saurin is the secretary, and the general 
offices are situated at 60, Watling Street, Queen Victoria Street, E.C. 
The present capital is £20,000, in 15,000 cumulative preference shares 
of £1 each, and 5,000 deferred shares. Applications are invited for 
the preference shares. 


Sunbeam Electric Light, Limited. 


THE annual meeting of this company took place on 31st nit. at the 
offices, Park Road, Gateshead. The company was formed in 1887 
for the manufacture of incandescent electric lamps, and articles pro- 
duced by the company were first publicly used at the Jubilee Exhi- 
bition in Newcastle. Until that time the capacity of these lamps 
was about 100 candle-power, but at the Exhibition they ranged from 
300 to 1,000. Lamps are now made by the company up toand ex- 
ceeding 2,009 candle-power. Those who attended the meeting 
yesterday were given an opportunity of inspecting the works at the 
old and historic Gateshead Hall, and a review of the process of 
making the lamps, from stage to stage, was an interesting study. The 
report of the directors was an encouraging one, and showed that the 
company are briskly employed executing orders. Captain Chapman, 
J.P. (of Messrs. Clarke, Chapman & Co., Limited), was re-elected a 
director. Mr. Edmundson was reappointed managing director, and 
Messrs. Thomas Bowden & Son were reappointed auditors. Mr. 
T. J. Grainger is secretary to the company. 


The City of London Electric Lighting a: 
Limited.—Subject to the completion of the audit, and after maki 
the necessary provision for repairs, maintenance, renewals, ion 
reserve funds, the directors, out of the profits for the year ended 
December 31st, 1893, will recommend the payment of the full divi- 
dend at the rate of 6 per cent. per annum on both issues of the pre- 
ference shares of the company, payable on and after the 23rd inst., 
carrying forward a substantial balance to next account. 


Newcastle - upon - Electric Supply Company, 
Limited.—The sixth meeting of the above company was 
held on 31st ult. at the “Station Hotel, Newcastle. The directors’ 
report and balance-sheet having been adopted, a dividend at the rate 
of 4 per cent. per annum for the half-year ending December 31st last 
was declared, which, together with the interim dividend paid in July 
last, makes 4 per cent. for the year. 


Telegraph Construction and Maintenance Company, 
Limited.—The directors recommend a dividend of 15 per aa 
(£1 16s. per share), in addition to the 5 per cent. already paid, making 
20 per cent. for the year 1893. 


Westminster Electric Supply Corporation.—A divi- 
dend at the rate of 5 per cent. per annum for the half-year has been 
declared. 


TRAFFIC RECEIPTS. 


The City and South London Rail y- the west 
February 4th, 1894, po han to £951; week ending February 

5th, , £956; decrease, £5; total receipts for half-year, 1894, £4,790; 
corresponding period, 1993, #4, ‘910; decrease, £120 

The Cuba Submarine Telegraph Company. The sraffic re 
the month of January were 900; as compared with £3,876 
corresponding month of last year. 

The Direct Spanish Telegraph Company, Limited. estimated recei, = 
the month of January, 1894, amounted to 21,908, against £1,901 
corresponding period of last year. 


The Great Northern Telegraph Company. The traffic be roosigte in January 
1894, were £21,000; corresponding months, 1893, £20,800 ; corresponding 

month, 1892, £20,000. 

The Hobart Electric Tramway Compe einen The receipts for December, 1893, 
amounted to £1,488; January, 1894, 


Limited. The for the 
week ending 2nd, after 17 per cent. the gross 


recei; yavle to the London Platino-Bresilian Telegraph OCompary, 
Limited, were “3201. 
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SHARE LIST OF ELECTRICAL COMPANIES 


| Closing Closing 
Present | Stock or | 
Highest. Lowes 
‘ Direct Ltd., c., Deb. Regd. and to Bearer = | 
21932,6801| Proterred Stock 78h—794xd 794-804 xd) 80 | 79 
2,932,6802 Do. do. Deferred Stock - 73 7i— 7 Tye 
000 | Brazilian Submarine Telegraph, Limited ... ww 10 11}— 113 11}— 12 11 
18,7002 Do. 5 p.c. 100 99 —102 xd 99 —102 xd 
75,0007 Do. do. 5 p.c., 2nd Reries, repayable i in June, 1906 .. 100 107 —111 107 —111 in ee 
77,978 | Brash Electrical Engineering Ordinary, 1to63416 ... 3 23 23 28 
75,000 Do. do. Non cum. 6 p. c. Preference, Nos. 1 to 63,41€ 2 23— 28 24— 28 28 ee 
Charing Cross ectricity Supply Nos. } = 
Chili Telephone, Limi! 08. 1 to 40,900 ... ove 
630,0007 | City and South London Raiiwa: ~ Stock 28 — 33 28 — 33 oo | om 
40,000 City of London Elec. Lighting Co, Ltd., Ord. "40,001-80,000 10 113 11 — 114 114 
20,000 Do. 6p. c. Cum. Pref., Nos. 1 to 20,000 10 — 13} 129— 13} + 13,4, 
10,000,000$) Commercial Cable, Capital Stock 130 —140 135—145 
4850 | Consolidated Telephone Construction and Maintenance, Limited .. 10/- ts = 
20,000 | Crompton & 4 D. Nos. 1 to $0,000 5 3— 4 3h 
Do. 0. . ¢. Ist Mo’ —400 o an 
P 1-900 of £50 each on ove 
6,000 ba Telegrap Limi cee eee eee coe 
6,000 Do. do. Preference ... 10 18 — 19 18 — 19 
60,710 | Direct United States Cable, Limited. 1877. 20 10 10—10! | 10 98 
000 | Eastern Telegraph, Limited, Nos. 1 10 14g— 154 143— 15% 143 
79,000 Do. 6 p.c. erence ... 10 15¢— 16} 15¢— 164 16} 15g 
250,000 | Basten Extension, Australasia and China Telegraph, Limited 10 152 | 
62,7002 Do. 5 p. c. (Aus. Gov. Sub.), Deb., — con. dogs. 100 101 —104 Gl —104 
do. and 4,327—6,400_... 100 = = = 1037 ose 
4p.c. ture owe Stock eee 
108,7002 and, 5p. Mort. Deb. 3900 } 100 | 101-104 | 101 —104 
146,80C7 Do. do. 2: Nos. 2,344 to 5,500 oe 101 —104 101 —104 | 102% } 
300,0007 Do. do. 4 p.c. Mort. Debs, Nos. 1 to 2016, red. 1909 100 103 —166 | 102 —105 xd... 
200,0007 Do. 4 p.c. Reg. Mt. Debs. (Mauritius Subsidy) 1 to 8,000 25 106 —109°/,| 106 —109°/,|... we 
120,000 | Electric : Cevatonetien, Limited, Nos. 1 to 120,009 ... _ £2 — 1 — 8 8 4 
12,845 do. '7p.c. Cum. Pref., Nos.1 to 12,845 |S i— ig on one 
19,900 Suppl Co. of Spain, Nos. 101 to 20,000. o ve 
100,000 | Elmore’s Patent Copper Depositing Co. Ltd, Nos. 1 066,750 
91.195 | Elmore’s Patent Comper Depositing, Limited., Nos.1to 70,000... 2 ove 
67,385 | Elmore’s Wire Mfg., Ltd., Nos. 1 to 67,385, issued at 1 p.m.,all pd, 2 § t— 3 see ooo 
20,000 | Fowler-Waring Cables, Nos. ‘901 to 20,300 ... (£4 10s. only paid) 5 4- 4 - » 
reference eee coe eee « 
Great Northern Company of |Z 10 204— 20% 2 4-212 } 293 
Do. p. c. Debs. (issue of 1883) coe 100 —108 105 —1u8 
12,1347! Greenwood and Batley, Ltd., Nos. 4667 to 14,000 j 10 44— 53 44— 54 one 
9,6007 Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 6— 7 6— 7 a 
0. c. — wee 
17,000 | Indo-European Limited 25 41 — 44 43 42 
11,334 | Internatioral Okonite, Ltd., Ordinary Nos. 22,667 to 34,000... ... 10 i— § i— 3 oe 
37,500 | Liv verpool fullypaid 44— 5h 5 -— 54 
49,900 |+ litan Bupply, Ltd., Nos. 6,101 to 50,000 (£10 paid) 10 8— 8h | 
50,0002 .c. debentures, 1t05,000 in bonds of £10, £20, £40 ous 104 —108 104 —108 ins ey 
15,000 | Monte Video Co., Ord., Nos. 1 to 15,000 fully paid... 5 i— 
Do. 6 p. c. Pref., Nos. 1 to 28,000 fully paid s 5 3— 2— 3 oe 
15,000 10 14 —15 14 — 15 148 | 
119,234 ~ 5 p. c. Non-cum. 3rd Pref., Nos. 1 to 90,950 .. 5 5t-— 5 5i— 54 5y5 5% 
726,4771 4h .c. Deb. Stock Prov. Certs. fully one 112 —114 112 —114 113% 113 
800 | New T hone, Limited, Nos. 25,901 to 74,700 ac paid) 10 ° soe ove 
6,452 | Notting Electric Lighting Company, Limited, fully 10 44— 55 ove 
,000 Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (iis, paid) 1 — § 
and Tel. Ltd., 4 p. c. Guar. Debs., Nos. 1 to 1,000 § 100 
19,980 | Bt. James's & Pall Mall Electric Light Oo., Ltd., Ord., 101—18,780 5 6xd | 5¢— 
7 per cont. Pret, Nos. 20,081 to 40,080 5 7$— 8txd| . 83xd 
Cables Trust Cert, 114 —119 113 —118 
Swan United Electric Light, Limited... ... (£84 only paid) 5 2t— 23 2 — 23 
350 | Telegraph Construction and ‘Maintenance, Limited a a a 12 36 — 38 42 — 44 423 37 
150,0007 Do do. =. 5 p. c. Bonds, red. 1894 100 aa — ie ‘i 
58,000 | United Sate 5 2 l4— 2 ove 
146,370/ 5 p. Debenture Stock | Stock 90 —100 90 —100 one 
15,609 | West African ak Limited, Nos. 7,501 to 23,109... eer 10 3— 5 3— 5 eve cee 
260,9007 Do, do, 5 c. Debentures eee oe 100 100 —103 100 -103 eee 
West Coast of America Telegraph, ited eee vee 10 2— 24 2— 24 oon 
,0007 Do. do. do. 8 Lani c. repayable 1902 100 97 —101 97 —101 ee eee 
33,129 Do. do. do. 5 1g— 24 “te 
178,200/ Do, do. 6 p.c. Debentures “A,” 1910 100 104 —107 102 —105 xd)... 
— p. c. Mort. Debs., 0,08. Feb., 1910 | 2 100 104 102 xd 1044 1033 
34,563 Do. do lst Preference... 10 94— 10 94— 10 9 
4,669 Do. 6 p. c. 2nd Preference 10 84— 9 84-9} is mae 
estern Union p.c. Building) Bonds 1,000 113 —11 on 
169,0007 6 p. c. Ster: nds .. i00 102 —105 102 —105 
59,900 Westminster Supply .» Ord., Nos. 101 to 42,953 54— 54—6 56 


House 


Electric L Company, ted, Ordinary 
iverpool Electric Supply, £5 (fully paid) 64—€3.—Do. £8 10s. paid, 
hdison and bwan Company 4% (41 psid), Queen Anne’s Mansions Lighting and 


Electricity Company, £5 Ordinary 8 ares (£4 10s. paid) 43—44. 
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PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 
Norges or a TRIP TO THE Untrep SraTEs anp TO CHIcaGo—1893. 
By W. H. Preece, C.B., F.R.S., Past-President. (Paper read 
January 25th, 1894.) 


I.—TELEGRAPHS. 

The telegraphic system in the United States is in the hands of two 
great private telegraph companies, the Western Union Telegraph 
Company and the Postal Telegraph Company. 

The enterprise in telegraph work is evident at once on landing in 
New York. Every passenger on landing at the dock stage is ap- 
proached by a messenger from one or both companies, soliciting 
messages ; and on all stages, except that of the Cunard Company, 
one or other of the telegraph companies has succeeded in establishing 
an office. The business done at these offices is very great, as, when 
facilities are thus given to passengers to send messages, nearly every- 
one wires home his or her safe arrival. This enterprise is evident 
everywhere. 

Competition is intense, but there is no war of rates. A general 
tariff has been agreed upon, and the only rivalry that exists is in the 
collection and transaction of business. Dividend earning being the 
chief end aimed at, only paying commercial stations are properly 
served. Social and domestic telegrapby is practically ignored, and 
sparsely populated districts are very inadequately provided for. 
Hence in the United States telegraph. business is neither so general 
nor so cheap as it is with us. The averaye price received per message 
is 15$d., as against 7°7d. earned by us. On the other hand, however, 
it must be remembered that their mean distance is far in excess of 
ours. 

Construction of Lines. 

I inspected considerable lengths of the line work constructed by 
each company, and drove over many miles of a new road line passing 
through Connecticut. 

In this direction American electrical engineers have been very 
much behind us. They have not built their lines so solidly, nor have 
they followed true engineering principles in the same way that we 
have. As a rule, their lines are extremely irregular, being badly 
constructed with poles, that we in England would not look at. But 
recently, owing to the difficulty in finding fresh routes, the growth 
of the number of the wires, and to the absolute necessity for accuracy 
of workmanship for securing silence on telephone lines, great im- 
provements have been made, and some of the trunk lines put up by 
the telephone companies, and the new trunk line put up by the 
Postal Telegraph Company, will compare very favourably with our 
best modes of construction. 

The telephone line to which I have alluded above consists of 
16 arms, each carrying 10 wires, or 160 wires in all; the poles are 60 
feet high and are placed 100 feet apart. The arms are of pine, and 
their scantling 1s 3} inches by 4} inches, and they are 10 feet long. 
Owing to the use of wooden pins they are bored with holes 14 inches 
in diameter. This weakens the arm, and I observed two instances 
where arms were broken. A 6-foot arm bored for four insulators 
costs 15 cents, which is cheap compared with the price we pay. But 
they are undoubtedly weak, and not to be compared with the oak 
arms that we use. 

As a rule, the poles number 40 to the mile. They are generally of 
cedar, but sometimes of chestnut. The cedar poles come from Canada 
and Michigan. Each 25-foot cedar pole costs $2.25, and is said to 
last 15 years without preparation. The chesnut pole is a little 
= and it lasts only 10 years. It is extremely irregular in 
shape. 

American engineers do not adopt the same plan that we adopt in 
the erection of arms. They are fixed any way, but generally on the 
modern lines they alternate on each side of the pole. This is 
done under the impression that it adds strength to the line. I do 
not know why it should. (We invariably fix the arms on that side 
of the pole facing London.) Every fifth pole is earthed as a protec- 
tion against lightning. (We earth-wire every pole.) Stays are very 
little used indeed, but on new lines they have longitudinal stays in 
the direction of the wires, one end being fixed at the foot of one 
pole, and the other end at the top of the next pole. These are called 
“head guys,” and are frequent. Iron poles are used only for electric 
railways. There are very substantial and look very well. They are 
made in three sections ot simple iron tubes, either 6, 5, and 4, or 5, 4, 
and 3 inches in diameter respectively. 

Copper wire is very much used on telegraph and telephone lines. 
I saw in the Exhibition at Chicago a form of wire called “tempered 
copper.” This is said to be extremely strong and hard, but it is 
evidently an alloy of copper, for its resistance is high. I was sur- 
prised to find that a compound wire 1°7 ohms resistance per mile, 
put up by the Postal Telegraph Company in 1883, is still in use, and 
working well. Our experience of the durability of this wire was 


disastrous. 
Underground Work. 


The system of underground work adopted by the telegraph com- 
panies in America does not differ much from that adopted by us, 
excepting that they do not use gutta-percha, owing to its high price. 
They are using very largely a cable similar to the Fowler-Waring 
cables, and also kerite-covered wire. Kerite is a form of vulcanised 
India-rubber. 

Offices. 


Batteries at all the principal offices in the United States are 
gradually disappearing. The current for working the circuits is 
being supplied from dynamos, or from the electric lighting mains. 
In New York from 30,000 to 40,000 cells have been replaced by 
dynamos. At Boston 10,000 cells, which cost probably £4,000 per 


annum to maintain, have been replaced by current derived from the 
electric light mains at a cost of £600 a year. It must be remembered 
that the American telegraph circuits are worked entirely on the closed 
circuit system. They use immense cells, and their cost of mainte- 
nance is excessive. We cannot compare their sys*‘em with ours in this 
respect, for we use open circuits; and the maintenance of our bat- 
teries is certainly, cell for cell, not more than one-fourth or one-fifth 
that of the United States form of battery. 

In New York the Western Union Company have a special plant of 
15 small dynamos. In Chicago they have 46. The Postal Te. ph 
Company in New York are also using dynamos, and in their new 
station which is being built they are supplying what they believe to 
be an improvement on the system adopted by the Western Union 


pany. 
We have shown in England that the use of dynamos, owing to the 
variation of current, is not suitable for high speed working, and I 
much prefer the plan that we have adopted with so much success in 
working our continental circuits—namely, the use of accumulators. 
Accumulators have an immense advantage over dynamos; they store 
up energy, so that in the event of any accident or breakdown of 
machinery the accumulator maintains the circuits working. The 
accumulator is not in motion. There is no machinery to fail or to break. 
There is nothing to stop, and little to get out of order. But the 
chief advantage of the accumulator is the absolute steadiness of its 
voltage. There is also economy in capital expenditure, and I am 
quite convinced that the Western Union Company in New York would 
have effected considerable economy if they had used accumulators 
charged by the electric lighting plant, instead of supplying the 
elaborate series of engines and dynamos now working their circuits 


t. 

At Boston and other stations a very well made and well designed 
motor-dynamo is supplied by Messrs. Crocker-Wheeler. They are 
primarily motors worked on the 110-volt electric lighting service, 
driving a small dynamo, and they transform this down to a voltage 
which will charge any number of cells required. This system is in 
use by all the telephone companies, and, as I will point out when 
speaking of telephones, the service is much improved by the use of 
accumulators thus charged. 


Apparatus. 


The working of the Wheatstone system between New York and 
Chicago is admirable. The grand total of messages handled in one 
day on this circuit is certainly astonishing. 4,211 messages have been 
passed between these two places on one circuit in a day—a number 
that we can scarcely hope to rival. 

The reason for this is not the greater speed at which the apparatus 
is wcrked—for the speed is less than ours—but to the fact that the 
business day in the United States extends over a much greater number 
of hours than with us. The business day in New York commences 
three hours before that in San Francisco, and the business day in San 
Francisco extends for three hours beyond the business day in New 
York. Hence the business day, which in England scarcely extends 
telegraphically to four hours, in the United States extends probably 
to 12 hours. Thas the number of messages handled is much greater 
per day than with us. 

The advantage of Wheatstone working to the company was illus- 
trated while I was there. On August 29th, a cyclone in the eastern 
part of the States prostrated the poles and wires for miles throughout 
half a dozen States. Three Wheatstone circuits were maintained 
working—and working badly — between Chicago and New York by 
means of repeaters at Buffalo and Pittsburg, but on these three cir- 
cuits 8,693 messages were handled. This was the only means of tele- 
graphic communication between the Eastern and the Western States. 
Curiously enough, the new and strong long-distance telephone line 
was not broken down. 

Pneumatic Tubes. 

The only novelty in pneumatic tubes that I saw was that on trial 
between the Post Office at Philadelphia and a sub-office in Chestnut 
Street. This isa line of two pipes, 64 inches in diameter and 5,792 feet 
in total length—that is, a distance between the two offices of 2,896 
feet. The carriers are metal cylinders whose inside dimensions are 
16 inches long and 54 inches in diameter. They weigh 6 lbs. each, 
and carry 120 letters. The carrying capacity of the line is said to be 
180,000 letters per hour, but I think this is exaggerated ; the time 
taken by a carrier in transit is 55 seconds, and the air pressure is 
maintained at 7 lbs. per square inch. 


The line has been working since February 17th, and it has been 
used for the transmission of letters, the whole service to this par- 
ticular sub-office being done through the pipe. ' 

The pipe is continuous, and a current of air is constantly flowing 
through it. Twenty-five horse-power is absorbed in maintaining this 
current at the pressure required, and the carriers are said to move at 
the rate of 40 milesan hour. Twenty-five carriers are in use. 


Conclusions. 


It is quite impossible to inspect the telegraph system of the United 
States and compare it with our own system without drawing com- 
isons between the way in which the work is done in the two 
countries. The result of my previous visit was to confirm my view 
that we do our work better in England than they do in the States. 
Our apparatus is better, our speed is higher. Messages are handled 
with greater reliability. A message can be sent and its reply received 
with certainty in an hour in England. I fancy such rapidity would 
astonish the users of the telegraph in the States, except those in such 
busy centres as New York and Chicago, and generally the speculative 
branches of the community. 2 
» The domestic telegram scarcely seems to have reached the United 
States, and this is owing, probably, to the fact that the districts of 
private residences, the small tewns, and the villages do not possess 
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telegraph offices, unless they are supplied by the railway company at 
the railway station, or by the Western Union Company, who do the 
work for the railway company. ‘ 

I fail to see any superiority in the manipulation skill of American 
operators. They certainly have not made the same advance in tech- 
nical education that we have, and altogether it may be said that the 
management of the telegraphs in the States in the hands of private 
enterprise does not compare favourably with the management of the 
telegraphs by the State at home. 

The management at home is characterised in all particulars with 
similar energy to that which I observed in the States; and I come 
back without any views or wrinkles which I think could be impressed 
with advantage on the commercial or technical management of our 
system at home, unless it be the encouragement of offices in hotels, 
for it is found everywhere that a telegraph office at one’s door 
prompts the desire or want to telegraph. 


The business of telephony in the United States is a gigantic 
monopoly in the hands of the American Bell Telephone Company, 
whose headquarters are at Boston. This company owns more than 
one-half the stock in every telephone company in the States. It 
holds itself the whole of the stock of what is commonly known as 
the Long-Distance Telephone Company, but which is really entitled 
the American Telephone and Telegraph Company, and thus by having 
control of the stock in every company it maintains the power and 
monopoly. The advantage of this monopoly is the establishment of 
a uniformity of working and practice that is highly and extremely 
beneficial. The form of apparatus used, the mode of working, the 
details of construction, on all the methods in use are dictated from 
Boston. The result is little or no friction; and while each indepen- 
dent company is self-managed and self-contained, nevertheless it is 
subservient to the direction and control of headquarters at Boston. 
There is no divided responsibility in the United States. Every town 
has but one system. The result is that the service is thoroughly and 
perfectly performed. In those parts of the country where metallic 
circuits have not yet been adopted there may be defects in working, 
but these are rapidly being removed, for the benefit derived from 
= working is being felt everywhere in the United 

tates. 


Exchanges. 


It is found in the States that multiple boards can become too large, 
too unwieldy, and they introduce troubles of their own that have to 
be remedied. These defects are aggravated when there are several 
exchanges in the same city. In Chicago Main Exchange 25 per cent. 
of the business, in Harrison Street Exchange 94 per cent., is tranked 
out. The average trunking is 50 per cent. A multiple board is, 
therefore, useful for only 50 per cent. of the work done. It should 
be explained here that the term “trunk” is adopted in America to 
indicate connections effected between one exchange and another 
within the same area. Connections between town and town are 
designated “long-distance” connections. The tendency is to depart 
from the principle of the multiple switch; and an extremely 
interesting experiment is being carried out simultaneously in 
Chicago, Buffalo, and New York to determine the merits of a new 
system of working called the “divided board.” The divided board 
means this: There are two boards, the one called the answering board, 
and the other the connecting board. The answering board contains 
the indicators and trunks, including those to the connecting board, 
and all local connections are treated as trunks through the connecting 
board. Thus, while each operator at the answering board attends to 
and answers only her 60 subscribers, and is able still to control all 
the trunk wires, the local spring jacks are duplicated on the con- 
necting board, which may contain one, two, or three complete 
sections, a3 the case may be, and are attended to by separate 
operators. All the business is thus trunked. The result is that the 
service performed for the subscribers for local connections is slightly 
retardea. On the other hand, the work done on the trunks is eqnally 
expedited. 1f 50 percent. of the work done in the Central Exchange 
is trunk work, it is argued that, if subscribers find that one-half of 
their work is expedited and the other retarded, the.expediting of the 
more important part will compensate for the retardation of the less 
important, and the general result will be beneficial. 

e chief merit of the divided board is.that it reduces the “ jacks,” 
as the switch holes are called. Seven sections of board with 42,000 
jacks would replace 40 sections with 240,000 jacks in an exchange of 
6,000 subscribers. I find opinion, however, divided upon this question ; 
but the view is very general that when the multiple switchboard 
exceeds a capacity of 2,500 subscribers it certainly introduces dis- 
advantages and defects which must in some way or other be 
remedied. 

Trunk Working. 


The trunk working is wonderfully well done. In the first place, 
the connections between the different exchanges are very numerous. 
In the Central Exchange at Chicago there are 344 outgoing and 325 
incoming trunks. There are 11 exchanges, and these exchanges are 
located as nearly as possible in the centres of the districts which they 
are designed to serve. The business of these offices, however, is b 
no means self-contained, and a very great amount of their work is in 
handling calls from subscribers in one exchange to subscribers in 
another. 

The long-distance work is done in the same way. Only metallic 
circuits are switched on to the long-distance lines. The incoming 
trunk wires end in plugs, the outguing trunk wires end in “ jacks,” so 
that when an operator hears “ 351 on Chicago 3,” he simply takes up 
351 plug and puts it ina Chicago jack without hesitation. If, how- 
ever, all the Chicago jacks are busy—which he sces at once by the 
visual signal—he says, “ Busy,’ and the caller has to wait his turn. 
In my experience this occurred but rarely. When the-calls were 


heard, the connections were made as rapidly as possible for it to be 
done, or as rapidly as one could wish that it should be done. 

In New York the Long-Distance Company and the New York Tele- 
hone Company are in the same building. A complete section of the 
ew York multiple board is in the long-distance switch room, so that 

connections are made direct between the long-distance lines and the 
subscribers. Usually a section of the multiple board in the local 
exchange is allotted for long-distance trunk work to the long-distance 
office, which may be elsewhere. It is so arranged that when a sub- 
scriber talks on a long-distance line his own circuit is entirely cut out 
from the local operating switchboard. 

There are a great many public call offices open in every city. There 
are 535 in New York. They call them “ public pay stations.” People 
pay tolls, and they come in and speak to the exchanges and get their 
connections through. 

Long-Distance Working. 

The long-distance speaking in the States is very popular and very 
successful. The opening of the circuit between New York and 
Chicago—a distance of nearly 1,000 miles—was so successful that they 
immediately found it necessary to erect two more circuits. There 
are now, therefore, three circuits between these two places. I tested 
these circuits, and found the working remarkably good. It was 
difficult to say that it was better or worse than the working of our 
London-Paris line. 

The tariff for the long-distance work is based upon one cent per 
mile for 5 minutes’ talk. The greatest distance that I found upon 
which speech was conducted was between Milwaukee and Portland, 
and between these places talking costs 11 dollars (44s.) per 5 minutes. 


Underground Work. 

The statistics that I have given show how rapidly underground 
cables have come into use in the States. At the Chicago Central 
Exchange 76 cables, each containing 100 wires, enter the building and 
ascend up a shoot to the exchange room. The conductor used is 
smaller than that adopted by us. It is only No. 19 Brown & Sharpe 
gauge. It gives 47 ohms resistance per mile, and it has a capacity of 
0°68 microfarads per mile. The insulation must be 500 megohms per 
mule at 60° F. All cables before being used are very carefully tested, 
not only to see that they comply with the specification as to conduc- 
tivity, capacity, and insulation, but also for what is called “ cross- 
talk,” by means of buzzers. 

There are no less than 14,034 miles of underground wire in New 
York. 160 cables, each containing 100 wires, enter Cortlandt Street 
bvilding—that is, 16,000 wires enter this exchange. In Boston 91 
lead-covered cables enter—that is, 10,920 wires in all, for each cable 
carries 120 wires. 

The cables are made for 50, 60, or 100 pairs of wires. The 50-pair 
cables have a diameter of 13 inches, the 60- and 100-pair cables being 
2 inches and 2} inches in diameter respectively. These cables are in 
all cases brought straight to distributing boards in a room alongside 
the switchboard room, and here they are brought to terminals in a 
= similar to that adopted by us, so that changes can rapidly be 
made. 

Subscribers’ lines are so distributed among the sections of the 
switchboards that the work is distributed as uniformly as possible 
amongst the different operators. 

The dry-core or paper insulated cable has proved to be a very great 
success, and is now universally adopted for telephone purposes. ' 


Disturbances. 

The disturbances in telephone circuits created by the extension of 
electric railways have been severely felt in many parts of the United 
States. We have experienced the same in London, Liverpool, Leeds, 
and Blackpool. But owing to the prompt action taken by the tele- 
phone companies, especially in Boston, the area of disturbance has 

n much reduced, and the influence of electric railways on tele- 
phones has ceased to be a trouble. Of course this result is very much 
favoured by the rapid introduction of metallic circuits into cities ; 
but it has also been favoured by the prompt action of the railway 
companies themselves. They did all that they were asked to do, and 
that at once. In all cases the negative pole of the dynamo at the 
generating station is put to earth, and the return conductors have 
been enlarged. Extra copper wires have been buried between the 
rails, and heavier conducturs have been put upon the poles. The re- 
turn conductor is the largest size copper wire made, viz., No. 0. The 
rails have been bonded tugether and tv this return conductor; and in 
Boston the rails are welded electrically, which is very effective. I 
was, unfortunately, unable to see this electric welding in operation, 
for the transformer had broken down, and was in the shops under 
repair. I saw the whole apparatus, however. A special car is used 
for the plant, and the system adopted is extremely satisfactory. 

The electrolytic action of these disturbing currents has been noticed 
not only as affecting gas and water pipes, but also the lead coating of 
the telephone companies’ cables. I have seen several specimens of 
lead pipes much pitted. I have reason to believe that the remedies 
adopted to cure disturbance will also put a stop to what might have 
become an element of great danger to underground cables. 


Lightning Protection. 

A very efficient system of lightning protection has been introduced 
upon the telephone system, not so much to protect the system from 
the effects of lightning, as from the effects of those powerful stray 
currents that enter a telephone circuit when accidental contacts occur 
between it and electric light and electric railway conductors. Such 
contacts have been frequent, owing to the prevalence of overhead 
systems, but they are diminishing now that conductors are placed 
underground. They have resulted in numerous accidents, and several 
telegraph and telephone offices have been set on fire and the apparatus 
destroyed. Every telephone circuit is now protected by a fuse, or 
cut-out—a fine wire of great resistance, which melts if traversed by a 
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powerful current; also by an airspace protector on the same principle 
as the lightning arresters we use, but having carbon plates instead of 
brass plates; and, finally, by a small heat coil, which puts the current 
to earth ina very ing.nious way when the stray currents exceed a 
certain strength. These three guards have been found quite effective. 
No accident has occurred where they have been used. 

The present generation in America has grown up with the telephone. 
It has become a factor of business, and absolutely essential to the 
transaction of that business. Its use has passed its climax; it bas 
reached its normal stage. There is no touting for business; 
business comes. Every new office must have it. The working is 
excellent, and they are alive to the necessity of maintaining its 
efficiency at the very highest point. Education is complete, not only 
of the staff, but of the customer. The apparatus itself is being 
perfected. Uniformity of practice is being introduced wnder the 
operation of the paternal control at Boston, and the influence of 
technical education and of technical institutions is being felt 
everywhere. 

I find a group of highly educated, clever young electricians being 
engaged and encouraged by the telephone companies. New blood is 
being introduced, and great zeal and activity is shown. 


III.—Tue Exvectricat ConGREss. 


Two Congresses were held at Chicago—tke one, a general one, to 
which all electricians were invited; and the other, called ‘The 
Chamber of Delegates,” to which nominees from the different Govern- 
ments were sent. The latter was the more important of the two, but 
each secured considerable attention, and they were distinctly great 
successes, The following extract from an American technical journal 
very fairly summarises the results :— 

Perhaps the most useful result of the Congress was the bringing 
together of such an international mixture of electricians, making 
friendships, allaying jealousies, and breaking down national prejudices. 
Electricity is the only branch of science which has but one language, 
and it is now quite cosmical in its character. 

Congresses do infinite good in promcting friendliness among 


nations. 
Chamber of Delegates. 


The object of this meeting was really to consummate the work done 
by the British Association and by the Board of Trade, and to secure 
the ¢ fficial sanction of the United States Government to the units 
selected and adopted in England. This was done, and the report of 
the Chamber gives international support to the proposed legalisation 
of the ohm, volt, farad, ampére, watt, and joule, as defined by the 
Committee of the Board of Trade. There is no doubt that all 
European Governments will now accept these decisions. 

A pew unit was adopted, viz., the “henry,” a unit of induction, 
which was sometimes called the “ quadrant,” as defined in Paris in 
1889, and sometimes the “secohm,” as proposed in England. The 
acceptance of the name “ henry” pleased the Americans very much, 
for their nationality has hitherto been unrepresented among the 
celebrated electricians whose names have been applied to the 
standards of electrical measurements. Germany, Italy, France were 
represented by Ohm, Volta, Coulomb, and Ampére; while England 
absorbed no less than three, viz., Faraday, Watt, and Joule. America 
has now ber Henry, and is satisfied. 

An attempt was made to introduce other units, but the feeling is 
pretty etrong that language-framing electricians must rest on their 
oars fora time. New ideas and new measurements must have new 
terms and new names, but the general public must become more 
accustomed to the new language already invented before proceeding 
to manufacture more novelties in phraseology. The new terms are 
even now very difficult to explain, and still more difficult to under- 
stand. Moreover, electricians themselves are not sufficiently unani- 
mous either as to the necessity or upon the accuracy of the definitions 
of the new conditions, and therefore they can afford to wait fora 
final settlement for another congress some years hence—perhaps in 
Paris in 1900. 

IV.—Tue Exuisition. 

Nothing grander in design or more beautiful in execution has ever 
been seen in this world than the group of buildings situated in Jack- 
son Park, Chicago, and called the “ World's Fair.” It is a great mis- 
fortune that the world did not appreciate, nor respond to, the ambitious 
views of the conveners of the fair. Their conception was magnificent. 
Their architects if they did not originate the plans, certainly rose to 
the occasion. Their builders realised their views. Every possible 
convenience and accommodation was provided for exhibitors, but the 
response was poor; and the internal management of the whole busi- 
ness, owing to the inexperience and, perhaps, overweening confidence, 
was indifferent. The success of the undertaking hovered for some 
time over failure ; but fine weather, patriotism, novelty, real beauty, 
and cheap fares at last att crowds, which, numbering about 
200,000 a day, have converted what looked like a disaster into a well 
deserved success. I have not much to say of the Exhibition as an 
exhibition. It was very like its predecessors. It did not attract me; 
for, having taken part in nearly every exhibition for the last 15 years, 
I am sick of exhibitions. I devoted much attention to the electricity 
building, and observed there several novelties, some of which I have 
referred to in other parts of this report. 

Gray's telautograph attracted much attention. It is an improve- 
ment on Cowper's writing telegraph. It reproduces the motion of a 
pen, so that while you are writing in London a phantom hand seems 
to guide the pen and reproduce your own writing in Nottingham. 
You can see the pen move, dot the i’s, and cross the t’s. It makes 
corrections and erasures. It works well, but very weirdly. My 
writing and signature were clearly reproduced at the very first trial. 
But it is immature for practical trial at present. It bas not reached 
ite final stage. It is being improved every day. It is very compli- 
cated in construction, and it requires four wires to work it. The 


Western Union Company in Chicago have established a circuit 
between their head office and stores department, and are giving it a 
good test. 

The French and German Administrations sent admirable and exten- 
sive displays of their historical and working apparatus, with a very 
large staff of men to attend to them, but I am pleased to say that our 
exhibit proved much more attractive and interesting. It was better 
arranged and more complete; and our one solitary assistant, Mr. J. 
Chapman, won golden opinions by the admirable way in which he 
attended to his duties, and by the excellent verbal explanations he 
gave of our show. 

The United States of America made no historic exhibit, but the 
Western Union Company showed many relics and examples of Morse’s 
early work. 

The American public were surprised to find how much we in 
England had anticipated their work. Morse's first message, “‘ What 
has God wrought?” was sent only in 1844. Our history commenced 
in 1837. Our jubilee was celebrated in 1887; theirs is to be ccle- 
brated this year. 

An exhibit that attracted much attention was a door which opened 
before you as you approached it, and closed behind you as you 
receded from it. This was done by a small electric motor which was 
set in motion when you stepped on a mat, and released when you 
passed through the door. It was worked with the same current that 
wonld light a glow lamp. 

England is the home of t_e alternator, but it has now taken firm 
root in America. In 1884 there was not a single one to be found in 
Philadelphia. Now they are everywhere, and alternate currents are 
being studied and developed in a way that is completely putting our 
experimentalists in the back row. 

The paucity of real novelties, or of what are commonly known as 
“ Yankee notions,” was very marked. The necessity fur such things 
—that is, the scarcity of labour—has apparently disappeared, and 
with its parent the child has languished. Moore’s spark-interrupter 
—an automatic vibrating armature in a vacuum tube, by which glow 
lamps can be turned up or down without wasting energy—was 
described at a meeting of the electrical engineers at New York, but 
I did not see it at the World's Fair. 

The distinguishing feature of the Chicago World's Fair was not 
alone its uniqueness, but its grandeur and its magnificence. It was 
not an exhibition of goods and manufactures in the old-world sense. 
No one seemed to care two straws for the mere trade exhibition per 
se; he admired the beautiful buildings, the water-ways, the external 
attractions, and, above all, the congeries of people that assembled 
from all quarters of that great continent in such multitudes. 

The distinguishing feature of American engineering is the great 
scale on which it is carried out, and the rapidity of its adoption. An 
electric railway from Chicago to St. Louis, 250 miles long, is nota 
difficult engineering feat, for the country is level, but it is novel for 
the fact that it is projected to travel at the rate of 100 miles an hour. 


V.—Exectric Licutine. 


Electric lighting has not generally made the rapid progress during 
the past nine years in the States that was expected from its great rate 
of growth during the previous four years. Wald speculation, hasty 
construction, fatal accidents, and frequent failures have reacted on 
steady progress. At the same time the advance has been very great, 
principally in public street lighting. All towns and villages in all 

rts of the country, however small and isolated, or however 

istant, seem to have adopted public arc lighting. Arc lamps are 
found suspended over the roadways in a very rough and ready way, 
sometimes from stretched wires, sometimes from long balanced levers, 

The arc lamp-posts are generally of timber, like telegraph poles; 
occasionally squared timber, as in Broadway, New York ; nt co 
times plain and neat iron poles, made of differing sections of iron 
pipes, but rarely so heavy, massive, artistic, and expensive, as in 

ngland. Clear glass globes appear to be almost universal in use. 
It if quite rare to see frosted glass or opaline shades. 

The principal novelty introduced has been the use of flat carbons 
of oval or elliptic section, to increase the duration of the light. They 
are 310 millimetres long; the major axis is 25 millimetres, and the 
minor 11 millimetres. The ordinary arc lamp burns as a rule only 
eight hours, but this flat carbon doubles its life. Moreover, the flat 
carbon is found very advantageous and useful with alternating 
current systems, on which arc lamps as a rule work badly. The 
standard current used is 10 ampéres, and the energy expended varies 
from 400 to 500 watts. The lamps burn very steadily as a rule, and 
give a light of about 800 candles at the angle of maximum intensity. 

An excellent self-regulating alternator for public are lighting, 
designed by Stanley, waa exhibited by the Westinghouse Company. 
It maintained its current quite constant, however much the number 
of the lamps was varied between 0 and 24. Any number could be 
turned on or off without the least difference being detected in the 
current on the light. 


Incandescent Lighting. 


Glow lamps are, within my observation, invariably used in tele- 
graph offices, post offices, telephone exchange rooms, hotels, and in 
many railway stations. 

The electric light is more general in such public places than with 
us. I did not visit a single place that was not so fitted, and with 
glow lamps. In private houses it is much used, but not so generally 
as with us. In Chicago the residential lighting is only 33 per cent. 
of the total. In all large cities there are immense blocks of buildings 
fitted with lifts and used as offices. In all cases they were lighted 
by their own isolated plants. One of the most striking features of 
bird's-eye view from some lofty spot of a great city, like New York or 
Chicago, is the white, fleecy, wool-like jets of vapour that float grace- 
fully away from the top of every large building. They are to be 
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reckoned by the hundred, and every one means steam plant worki 
lifts and electric light. The Western Union Company at New Yor! 
and Chicago have their own steam plants. 

When I visited Chicago in 1884 no central electric lighting station 
had been built, and uo current was supplied. Now, a capital of 
$2,233,000 earns an income of $320,000 yearly. 


The glow lamps (16-C.P.) fixed are... 136,403 


Arc lamps fixed ... 4,376 
Motors supplied—total H.P. ... sive ony 3,612 
and this is equivalent to 430,000 10-C.P. lamps fixed, or such lamps 
as we reckon with in England. 

The maximum load is 50 per cent. of these lamps alight at one 
time, which accords with our experience in England. 

The price works out at 74d. per kilowatt-hour, or supply unit, and 
this includes the cost of the renewal of the lamp. The cost of 
production works out at 34d. per unit. The cost of the production of 
electric energy in the States differs, therefore, very little from that 
experienced here. It is steadily on the decrease. As the load 
increases, as the daily supply lengthens in duration, as the generators 
increase in size, so will the cost diminish; and how low it will fall 
no one can predicate. Anyway, it will certainly far exceed in 
economy the production of gas. 

The price of lamps to the unde:taker—that is, to the electric light 
company—is 1s. 4d.; the life of the lamp is 600 hours. A 16-C.P. 
lamp takes 0°45 ampéres and 110 volts. It is, therefore, a 50-watt 
lamp, and a better one than we get at present in England. The 
screw socket appears to be in universal use. I wish it were so here. 

There are three central stations in Chicago. A vew station is being 
built alongside the water in Harrison Street with a capacity for 
utilising 20,000 H.P., where every modern appliance for cheap fuel, 
automatic feeding, condensing, and economising will be used. 

The south side central station is worked by natural ga:, which is 
brought in pipes 100 miles lo.g from Indiana. It is very cheap com- 
pared with coal. 

I found in use in Chicago a system of raising the voltage on the 
feeders when the pressure falls, owing to the increase of load, by 
switching in motor dynamos. They have given the name of 
“ boosters” to these instruments. A somewhat similar system has 
been applied at the Midland Railway, Derby. 

The accumulator in America has been a failure for electric lighting, 
and a very strong prejudice exists against its use. It has led to much 
litigation, and the best forms seem little known there. The lagoons 
of the World’s Fair grounds were, however, very successfully navi- 
gated by extremely pretty electric launches, worked and lighted by 
accumulators. The grounds at night, brilliantly illuminated aud 
interlaced by winding waterways, with wooded islands and pretty 
bridges, aloug which illuminated gondolas and silent launches floated 
noiselessly, furmed most beautiful and fairy-like scenes, superior to 
anything seen in Venice or pictured by art. 

The feature that distinguishes American from English practice is 
the persistent use cf belting and countershafting. In some stations 
the belting was to English eyes appalling. Direct-driving is only 
now making its way. There were several direct-driven engines and 
dynamos exhibited in the American section at the World’s Fair, and 
some new stations now being built are to be direct-driven. The 
Willans & Robinson engines on show at the exhibition, aud a steam 
turbine exhibited in the Swedish section by Laval—a form somewhat 
similar to that of the Hon. Charles Parsons, who unfortuoately did 
not exhibit—attracted much attention. The reports of our perfor- 
mances in England are much sought after, and I think one influence 
of the Chicago gathering will be to convert American enginecis tu 
direct driving. 

VI.—E texctric 

The progress made in the establishment of electric railways is the 
most wonderful instance of growth of electric industry observable in 
the States. In 1884 I found only one railway so worked, aud 
that experimeutally, at Cleveland. Now every town has its electric 
railway. There are 4,00U miles of lines so worked, 6,900 motor 
cars, and 4,000 trailing cars.* The capital embarked is $13,000,000, 
and the rate of progiess is scarcely checked by the serious financial 
depression that has passed over the cuuntry. 

Electrical appliances of all kinds for railway working were among 
the most conspicuous exhibits at the World's Fair. A special track 
was laid down for test aud trial, and along here I inspected a 30-ton 
locomotive, the heaviest yet made, having a horizontal pull on the 
level of 6,000 lbs., or enough to draw 500 tons on an ordinary 
English railway. 

The type of railway in general use over the United States of 
America is very unifurm. We have only one true example in England, 
and that is at Leeds. A wodification of the system has, however, 
been adopted on the South Sraffordshire Tramways, and is about to 
be introducd in Coventry. The wires are ull overhead, A heavy 
insulated copper wire is suspended over the centre of each pair of 
rails, or “track,” and called the “trolley” wire. This conveys the 
current from the power house. It is picked up by a trolley rod; which 
presses, by the action of a spring, upon this wire, and so conveys the 
current tu the motors, which are geared to each of the two wheel 
shafts of the car. The current is thence transmitted through the 
wheels to the rails, and it returns thence to the power house by heavy 
— returus buried in the ground or suspended on the poles. 

he maximum number of cars on at one time is nine motors and 
nine trailers, and this averages at the power station 13°7 H.P. per car 
running. The cars run on the straight at from 16 to 20 miles an 
hour. The rails are 85 lbs. per yard—a very heavy rail fora tramway. 
The usual rail is 52 lbs. per yard, as at Boston; but experience in the 
United States of America is leading to heavy rails. The pounding 


- Trailing cars are uot fitted with motors. They carry passengeis 
only, aud are diawn by motor cars. 


and hammering on the rails with heavy loads is very great, and in 
Philadelphia they are usinz even 9vu-lb. rails. 

The trolley wire alone is not unsightly, but when it is protected 
with three guard wires, as at Boston, and the same poles carry the 
feeders, it becumes hideous, and it is astonishing that the American 
community submit to it. Such a system is impossible in England. 

This trolley wire must be elastic, otherwise the trolley itself fre- 
quently jumps off and stops the car. Attempts have been made to 
improve the appearance of the road by using handsome central iron 
—_ with solid brackets on each side to carry the two trolley wires, 

ut the want of elastic'ty has introduced fresh evils. The trolley 
frequently comes off, and great sparking is evident. 

I saw the electric snow ploughs used to keep the tracks clear in 
wintry weather. 

The system of railway working in Boston has given such satisfac- 
tion to the public that the traffic returns have improved 30 per cent. 
owing to the change from horses to electricity. The service is so 
much quicker, cleaner, and better performed. A railway car in full 
service is said to run an average distance of 250 miles a day, and its 
mean speed is 15 miles an hour. 

There is an important question under discussion in the United 
States of America—whether it is better to pursue the present practice 
of using two motors, one on each axle wheel, or to use only one motor 
connected electrically and flexibly with the wheels by bevelled gear- 
ing. This is the plan advocated and practically carried out by Mr. 

perry. The weight is thus placed in the middle. The horizontal 
pull is said to be greater. The starting torque issmaller. Itis more 
easily controlled. There is no slip, and the velocity of all parts is 
uaform. It will climb a stiffer grade. One 35 H.P. motor replaces 
two 30 H.P. single reduction Thomson-Houston or Westinghouse 
motors with economy of energy. The system is working in Pitts- 
birg, where it was adopted after a very severe trial with a Westing- 
house car, and it is about to be used on 22nd Street in Chicago. It 
has this disadvantage—that if the motor fails there is not a second 
one available to take the car home. The problem is an interesting 
one, and its solution will be watched with great interest, for it has an 
important bearing on the economies of our English roads. 

The feeling is pretty prevalent in the States that the conductors 
must eventually go underground. Experiments in this direction are 
being made in several directions, notably in Washington and Chicago. 
The trolley with its guard wires is really an abomination, and the 
disturbances created by insufficient return accommodation are annoy- 
ing the telegraph and telephone interests, and alarming the gas and 
water companies. The future working must be metallic circuits and 
underground conduits. It is so done in Buda-Pesth, and it has been 
partially done in Blackpool and ia Rome. Other experiments are 
contemplated in England. No one can doubt that the future of elvc- 
tric railways is very bright. The South London Railway and the 
Mersey Dock Elevated Railways are examples of great successes iu 
England, but it is in the States, where this form of locomotion has 
become a necessity, that we are sure to sce a speedy and practical 
solution of the problem. 

Conclusion. 


I cannot too gratefully speak of the attention and kindness I re- 
ceived from everyone, and I certainly feel that I have personally 
protited from my visit very much iudeed. 

A visit to the United States is something like charging an accumu- 
mulatur. It stores the visitor with energy. When I am discharged, 
aud my adverse criticisms have been furgotten, I shall probably vross 
the Atlantic again. 


NEW PATENTS—1894. 


1,320. “Improved electrical insulated fitting.” C. C. Connor. 
Dated January 22nd. 

1,327. “Improvements in steam turbines.” H. W. Hourpen. 
Dated January 22aod. 

1,356. “Improvements in electrolysis.” E. Axpreour. Dated 
Jauuary 22nd. 

1,375. “Improvements in rapid telegraphic transmission.” C. 
Lanapon-Davies. Dated January 22nd. 

1,417. “ Automatic device for removing resistance in starting elec- 
tric motors and replacing same.” G. H. WuHittincHam. Dated 
January 23rd. (Complete). 

1,433. “Apparatus for advertising by means of clectric lamps.” 
W. F. Kina. Dated January 23rd. 

1,440. “Improved electric battery.” J. Peev. Dated January 
23rd. 

1,461. “A detachable ear-piece or device for use in connection with 
the phonograph.” H.M. Epwarps. Dated January 23rd. 

1,473. “ Improvements in dyname-electric machines.” H. H. Lake. 
(Communicated by G. F. Dieckmann, United States.) Dated Janu- 
ary 23rd. 

1,478. “ Improvements in connection with Prey a pens gramma- 

hones, graphophones, and similar sound-recording and reproducing 
instruments.” J.L. Younc. Dated January 23rd. 

1,479. “ Self-acting hydraulic apparatus for winding up mechanisms 
actuated by weights or springs, such as Hughes’s telegraphic type- 
writers, Morse telegraphs, &c.” R.H.Goutp. Dated January 23rd. 
(Complete.) t 

1,491. Improvementsimarclamps.” J.B. Barton. (Communi- 
cated by W, Jaudus, United States.) Dated January 23rd. 
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1,495. “Improvements in commutator brushes.” W. L. Wise. 


(Communicated by O. Hering, Germany.) Dated January 23rd. 

1,532. “An improved system of metering electric currents.” E. 
G. Puoxx. Dated January 24th. 

1,542. “Improvements in or relating to facsimile telegraphy.” 
H. W. C. Cox and R. J. Crowiry. Dated January 24th. : 

_ 1,581. “ Improvements in and relating to gas engines.” L. BEnrzs. 
Dated January 24th. (Complete.) 

1,582. “Apparatus and process for converting heat into motive 

er, or electricity, or both, and for cooling and refrigerating.” 

Stone. Dated January 24th. 

1,594. “Improvements in: steam: turbines.” D. Coox. Dated 
January 24th. 

1,657. “A method of and apparatus for communicating electricity 
to vehicles.” H.P.Honr. Dated January 25th. 

‘1,686. “Improvements in propelling locomotives by electricity 
and in apparatus therefor.”’ R. Kznnepy. Dated January 26th. 

1,695. “Improvements in telegraph signal codes and apparatus 
therefor.” 8.D. Witiss. Dated January 26th. “ 

1,698. “Improvements in telephone transmitters.” R. STEENBERG. 
Dated January 26th. 

1,701. “Improvements in and connected with electric conduits.” 
C. BR. G. SuyrHe and A. H. Dunnacure. Dated January 26tb. 
1,744. “Improvements in electro-deposition.”. W. 5S. Rawson. 
Dated January 26th. 

1,776. “Improvements in electric arc lamps.” W. A. Watton. 
Dated January 27th. 
1,788. “Improvements in electric glow lamps.” J. P. Bayty. 
(Communicated by W. Wiklund, Sweden.) Dated January 27th. ~ 

1,794, “ Improvements in electrical traction or electrical railways 
and tramways.” W, Apxins. Dated January 27th. 

1,798. “Improvements in electric signalling apparatus, and in 
connected therewith.” J. W.Frercuer. Dated January 


1,810. “ rovements in electrical measuring instruments.” H. 
E. 8. Horr. Dated January 27th. 

1,814. “Improvements relating to steam and other turbines.” 
A. W. Wutexpon. Dated January 27th. 

oe “An improved arc lamp.” F. Taytor. Dated January 


ABSTRACTS 
_OF PUBLISHED SPECIFICATIONS, 1892. 


23,460. “Improvements in electro-motors.” H. T. BaRnerr. 
Dated December 20th. Claims:—1. An electro-motor consisting of 
two commutation magnets and their appurtenances, substantially as 
described. 2. In an electro-motor, consisting of two commutation 
magnets and their appurtenances, the combination therewith of an 
inter-gearing device, consisting of a gear wheel attached to each com- 
mutation magnet and a third gear wheel free to revolve upon a fixed 
bearing or axle, substantially as and for the purpose described. 


23,774. “Improvements connected with the obtainment of the 
electric arc for lighting and other purposes, and in apparatus there- 
for.” R. NrswerTu. Dated December 24th. Claims :—1. In apparatus 
for the production of an arc flame, the arrangement of several car- 
bons, insulated one from the other and parallel to one another in a 
circle, arranged to be revolved, and means by which the different 
carbons receive positive and negative current alternatively, while at 
least two of the carbons are intermittently without current, substan- 
tially as described and illustrated. 2. In apparatus for the produc- 
tion of an arc of flame, the arrangement of several carbons preferably 
placed in a circle parallel to each other and insulated, and revolving 
means by which the different carbons will receive positive and nega- 
tive current alternately, while at least two rods are intermittently 
without current, substantially as described. 


1893. 

449. “ Improvements in or relating to electric motors.” I. E. 
Srorgy. (Under International Convention.) Dated June 9th, 1892. 
The inventor constructs the field magnet in the form of-a cylinder 
adapted to surround a coil or coils of wire, and having pole pieces 
extending inward from a ae or points about midway between the 
edges of the said cylinder, and extending laterally in both direc- 
tions towards the edges of the cylinder, so as to embrace the coils. 
4 claims. 

1,229. “ Improvements in secondary or storage batteries.” H. H. 
Luoxyp. Dated January 19th. The improved battery plate or elec- 
trode comprises a perforated conducting support, having pieces of 
active material or material adapted to become active, as cast chloride 
of lead, with or without an admixture of chloride of zinc, supported 
in perforations thereof. 6 claims. 


1,449. “Electrical hose signalling apparatus.” W. Fowzzr. 
Dated January 23rd. Consists in an attachment whereby a third 
bell, carried by any person, or located at any desired point, may be 
placed in the circuit at any coupling joint of the hose, whereby the 
three bells are all placed in the same circuit, and simultaneously 


operated by pressing a button at any point. 4 claims. 


"1,759. “ Improvements in electrical apparatus for use in ships’ 
telegraphs and othcr purposes where only certain fixed signals are 


to be transmitted.” G. F. Fremmicu. Dated January 26th. The 
transmitter consists of a number of pairs of insulated contact points, 
-one-of each pair being carried by a spring, the other being a fixed 
metal stud. The several pairs are firmly secured to an insulating 
base, and -are- so arranged that the spring and stud comprising the 
same are normally apart, but so arranged that any pair can be con- 
nected by a metal contact piece which is carried by the axis of the 
instrument, and is of such a width that when the handle which is 
fixed on the end of the axis and moves the same round with itself is 
moved to stand over any one of the several signals, the correspond- 
ing pair of contact points are brought into connection. The receiver 
is similar in construction to the transmitter, but with the difference 
that the pairs of contact points are normally in contact, but so 
arranged that the movement of its handle separates each pair as it 
reaches them, this being effected by an attachment on the axis which 
lifts off one by one as it passes through them the springs which nor- 
mally hold together in contact the pairs of studs. Practically, the 
corresponding pairs of contacts in both instruments form parts of as 
‘many different circuits of which only one can be closed at one time, 
that is when the handle of the transmitter is moved to any given 
signal. An alarm will then sound, and continue to sound, till the 
handle of the receiver is moved to the corresponding signal. 2claims. 


2,059. “ Improvements in or relating to telegraphy.” A. Hert. 
Dated January 30th. Consists particularly of the substitution of the 
hitherto used clockwork for uniformly advancing the band of paper 
by a device which is actuated by the current serving to transmit the 
telegram. 5 claims. 


2,361. “ An improved depolarising material for galvanic elements.” 
F, SzyManskt. Dated February 2nd. Claim:—A depolarising 
material for electric elements consisting of manganic chloride, 
Mn, Cl,, or manganic fluoride, Mn. Fl, which compounds are mixed 
with air-dry or chemically inactive substances, such as cellulose, 
carbon, > peroxide of manganese, and the like, substantially 
as descri 


2,455. “ Improved friction coupling for the carbon-feed mechanism 
of electric arc lamps.” J.JERGLE. Dated February 3rd. Claim :— 
An improved friction coupling for the carbon-feed mechanism of 
electric arc lamps, characterised by the combination with a cross-head 
carrying the positive carbon of a vertical screw threaded rod engaging 
an open nut on the cross-head, a horizontal disc on the upper end of 
the rod actuated by a step-by-step feed, consisting of an 
lever pivoted on the rod, a shunt magnet el to the lever, and a 


pair of roller clutches, each of which under the action of the shunt 


magnet ard its armature is adapted to alternately engage and dis- 
engage the disc to rotate it, substantially as described and shown in 
the drawings. 

2,586. “An improved diaphragm for electrolytic cells.” C. N. 
Warts. Dated February 6th. Consists in a diaphragm composed 
of asbestos or other acid-resisting fibrous material containing in its 
pores bi-chromatised gelatine. 1 claim. 


2,672. “ Transmission of power by high potential direct currents 
of electricity.” C..S. Braptgy, R. T. McDonaxp, and R. 8S. Tayror. 
Dated February 7th. Consists in placing a large number of generators 
in series relation, and thoroughly insulating them both from earth 
and from one another, and transmitting the combined electromotive 
force of all the machines to line. 7 claims. 


2,696. “ Improvements in telautographs or writing telegraphs.” 
P. A. Newron. (Communicated from abroad by Elisha Gray, of 
America.) Dated February 7th. Relates chiefly to an improvement 
in the transmitter whereby the pulsations through which the receiv- 
ing pen is operated or controlled are sent to line. It is important in 
a transmitter to secure certainty of contact in the circuit making and 
breaking device, rapidity of movement, and small liability to de- 
terioration through friction of parts. These advantages are secured 
in the present invention by employing a vibrating circuit maker and 
breaker operated magnetically through the making and breaking of a 
magnetic circuit or circuits, in turn controlled by, the movements of 
the transmitting pen. 27 claims. 


- $,200. “Improvements in fixing electric conducting wires to the 
insulators supporting same.” P.R.ScHompurc. Dated February 
13th. Consists in means for mounting and fixing wires to their in- 
sulators, so that the stretched conductor can be fastened to the insu- 
lator without binding wires, and in such a simple and effectual 


manner that same can be done even by unskilled labour. 1 claim. 


3,398. “An improved insulating material for electrical purposes, 
and method of preparing same.” A. J. GOLDSCHMIDT, and 
E. R. von Scanavi.. Dated February 15th. Consists of about 38°5 
parts of shellac, 38°5 parts of colophony (rosin), 3°8 parts of birch tar 
oil, 3°8 parts of aniline oil, 15:4 parts of Cy, Hy. 5 claims. 


3,461. “A new or improved writing desk and paper roll holder 
combined for telephones.” C.G.Nzsrtmr. Dated February 16th. 
Claim:—A combined writing desk and bed roll holder for tele- 
phones, consisting of the arrangement and combination of a desk for 
telephones, with an upwardly moving strip of paper stretched on the 
desk for the purpose of being written upon, and means for winding 
such length of paper off ‘one roller and on to another, substantially in 
the manner and for the purposes set forth. 


~ 3,572. “Improvements in printing telegraph receiving instru- 
ments.”. J. E. Wrieur. (Under International Convention.) Dated 
November 16th, 1892. Consists of a new column or page printing 
telegraphic instrument, in the construction and design of which the 
main. object has been to provide a compact, simple and effective in- 
strument, more especially adapted for private lines, or smaller 
systems, where the amount of work demanded of the instruments is 
comparatively light, or exceptional speed is not required. 9 claims. 
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